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I HAVE very little to say to the reader — lay or profes- 
sional. There is nothing new under the sun. Possibly the 
views herein submitted come within the spirit and meaning 
of the saying. Yet it will be found that, if they are not 
new, they have at least been some time in abeyance. Or 
it may be they are not true. They are startling enough 
to look unsound j and their consequences, if sound, are so 
stupendous, that I can hardly bring myself to believe there 
is not some fatal^or, somewhere, in the induction. At the 
present moment, a successful attempt to unravel the causa- 
tion, and to indicate means for the prevention, of so many 
of the most deadly plagues of the world, seems highly 
improbable, even if it be not regarded as almost an impos- 
Bibihty. I am fully conscious of the distrust with which pro- 
positions, having an air of such extreme incredibility, may be 
at first received. I can conceive they will meet with a hearty 
opposition. I am prepared to see them rather roughly 
handled. Yet as I am myself unable to detect any flaw in 
the reasoning, 1 send them forth for others to examine. 
They may, at all events indirectly, if not directly, serve 
some usefii! purpose. 

Whilst, however, the greater number of these views are, 
admittedly, purely speculative, and whilst conclusions based 
upon assumed data may be looked upon with just suspicion ; 
I must lay claim to one substantial discovery — even though 
the absolute proof be now wanting. I submit that the 
specific poison of Dysentery has been clearly traced to its 
source. And, further, that an easy mode of preventing that 
disease, in any, and in every, country, has been pointed 
out. If the facts collected, and the inferences drawn from 
them, do not sustain this, I concede at once that all the 
propositions as to the causation of other diseases are 
worthless. If the reader, after examination of the argument 
toaching Dysentery, shall consider it insufficient to estabhsh 
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the case put, he will of course discard the remainder. If 
the reasoning breaks down here, I shall yield every other 
point. In fine I am content to leave it to this issue. For, 
indeed, if I am wrong in the induction as regards 
Dysentery, I cannot be right as to the causation and pre- 
vention of Typhoid Fever, Diphtheria, Cholera, &c. 

But it was on the strength of the conviction that I had 
solved the problem of the long-hidden cause of Dysentery, 
that I made the attempt to ascertain the cause of Typhus, 
Typhoid, and Remittent, Fevers, Diphtheria, and Cholera. 
What measure of success I have had, is for the learned to 
say, or for the future to determine. I am sanguine enough 
to believe, that, if the doors to the sources of all these 
maladies have not been actually thrown open, the master- 
key by which they will eventually be unlocked, is to be found 
in these pages. It will be understood, hc*ever, that I con- 
sider the conclusions as to the origin of some of these dis- 
eases, to have a far less solid foundation than the conclusions 
as to the origin of Dysentery, The probabilities that the 
problem of Dysentery has been correctly solved, are many 
greater than the probabilities that the true cause of Typhus 
has been made out. Calculating these probabilities, and 
fixing those of Dysentery at loo, I take it they would stand 
somewhat in this relation. 

I>yselitcty .. .. .. .. loo 

Typhoid So 

Cholera 75 

Yellow Fever 72 

RemLUent 50 

Diphiheria 20 

Typhus 5 

Thus it will be seen I am least confident about the cause 
of Typhus ; though the hypothesis of the causation of 
Diphtheria took me far longer to shape. Indeed it was 
only at the last moment that I succeeded in getting hold of 
the idea. This will explain the fact of the views being at 
the end of the work, I regret extremely that I had not 
more time to work out the details, and to put the hypothesis 
into a more presentable form. Many other points could 
have been made — such, for instance, as the striking advan- 
tage of a removal from the house ; of the well-known cases 
where the source of infection has been so closely connected 



4 



with a dwelling, that successive families living in it have 
been attacked one after the other ; and the fact that the 
Chinese in this colony have hitherto had an immunity from 
the disease — as was shown by the evidence taken by the 
Royal Commission. These and many other reasons, which 
escaped me at the moment of ivriting, all strongly support 
the hypothesis submitted. They will, however, as readily 
suggest themselves to others. As the matter stands, the 
view as to the causation of Diphtheria, seems more likely 
to be correct, than that as to Typhus, in the proportion of 
four to one. If it should, happily, turn out to be right, the 
prevention of Diphtheria will be as simple as that of 
Dysentery. 

My first intention was only to have submitted the thoughts 
that had, I may say accidentally, occurred to me on the 
subject of Dysentery. As I wrote on, I found that the 
causation of Typhoid and Typhus were so mixed up with 
that of the Flux, that I could not well omit all reference 
to tliese camp diseases. I soon began to perceive, also, 
that Cholera was closely allied. Yellow Fever was clearly 
of the same family. Remittent too, and Diphtheria, were 
evidently of the class. So that as I wanned lo the work, I 
had to enlarge its scope and design. This will account for 
the want of arrangement and for the severance of things 
that should have been kept together. It has given a patch- 
work appearance and rather a slovenly look to the book ; 
but this is a trivial matter, and I have no intention of depre- 
cating criticism on account of it. With the exception, 
perhaps, of those portions relating to Dysentery, the whole 
work is but a bundle of hypotheses, rapidly thrown together 
after being anxiously thought out I have been too intent 
on the matter to think of the manner. It is now alluded to 
in order to explain the progressive nature of the views, As 
the proofs have come from the printers, I have been made 
aware of some slight discrepancies here and there, and 
some little incongruities even ; but as they have been on 
minor points, I have let them stand. They are merely parts 
of the scaffolding of an unfinished building, run up in haste. 
For it is now barely six months since the cause of Dysen- 
. lery first occurred to me ; and those who can appreciate the 
mental labour involved in some of the propositions — 
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whether Bound or unsound — will readily see that I have not 
had much time for elaboration. This will be more espe- 
cially evident when it is mentioned that I have had other 
work to do. The spare hours of a man's lime during six 
months, have proved all too few for more than saying what 
I had to say in the plainest possible language, and in the 
most direct way. For 1 have been deeply impressed with 
the importance of the subject ; and I have felt from the 
first that, if the conception of the leading idea was sound 
in principle, unnecessary delay in embodying it in words, 
would be almost criminal. 

The opinion I have formed upon the subject of Malaria, 
of course depends upon the soundness of the views as to 
the causation of disease. If they are correct, it follows 
that there is no such thing as indigenous Malaria, with one 
exception, in any part of the globe; that every form of 
Malaria, but one, is an artificial product of man's own 
creating ; and that, therefore, every country under the sun 
may be converted, by the agency of man, from the most 
maiarious state, into the most wholesome condition. This 
is a large proposition, but I think it has been demonstrated 
herein- Only one nation in the world has pracdcaljy shown 
how Malaria may be obviated- For hundreds of years, 
Japan has been entirely free from every plague and peso- 
lence. Although their near neighbours, the Chinese, have 
suffered from all forms of eastern zymotics, the Japanese 
have not had a single epidemic. Neither Cholera, nor 
Dysentery, nor Typhoid, nor Remittent, nor even Dengue, 
has once iaid hold of any of their towns, or cities. The 
principle on which this eminently civilised people have 
achieved this marvellous result, is fully explained, as 1 
venture to believe ; although, I regret to say, I am unable 
to furnish some of the details connected with the actual 
mode of carrying out their measures. If, however, it should 
happen that there are any Japanese in England, those 
hj^enists who would not think it beneath them to learn 
from such a source, might possibly get some valuable hints 
on the subject of dealing with masses congregated in large 
cities, such as Yeddo. 

It has been said that there are certain sets, or cliques, of 
scientific men, in London ; and I have heard, that unless 
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a writer shall happen to get his work properly accredited, 
no matter how valuable it may be, it will drop into oblivion, 
or will be written down. I take leave to doubt this. 
There may have been instances of a work bemg written up. 
But I do not see how views that have anything in them, 
are to be suppressed by any set of men. So I send these 
thoughts out to sink or swim on their merits. The ques- 
tions raised are too large to be shelved altogether. They 
will have to be dealt with, somehow, sooner or later. 
They will be determined finally, one way or the other, by 
the microscopist. 

As I shall naturally take a most lively interest in all that 
relates to the subjects of which I have treated, I shall be 
grateful for any information that may be furnished to me 
from any part of the world, either tending to cohfirm, or to 
upset, die views I have formed. A letter addressed to 
MucoR, Post Office, Melbourne, or to the Publisher, Mel- 
bourne, will reach me. This book, by the way, is published 
anon)rmously for many reasons. One is, that if I have suc- 
ceeded in suggesting an efficient cause for, and a certain 
prevention of, some largely fatal diseases, by simple induc- 
tion, the mental gratification and the quiet satisfaction at 
the good effected, will be my reward. If, however, the 
argument is faulty, I may, perhaps legitimately, spare myself 
the annoyance tiiat a well-intentioned, but weak-minded, 
attempt to alleviate human misery, might entail 

MUCOR. 

Melbournx, March, 1873. 



INTRODUCTORY VIEWS ON THE 
CAUSATION OF DYSENTERY. 



1. Dtsxntbbt has been known in all ages, and in all countries 
— except, perhaps, in those bordering on the Poles. There was an 
epidemic, however, in the Krageroo District, in Norway, in 1859 ; 
thus showing that it is to be met with in tolerably high latitudes. 
It is, therefore, the most widely distributed, and has, perhaps, 
proved the most largely fatal of all diseases. Whether the true 
source of this pestilence has been demonstrated within the last 
few months, I have no certain means of knowing. But it is quite 
dear that up to a very recent period, the cause of dysentery had 
not been determined during the centuries it has ravaged manJdnd. 
One has only to recall to recollection the losses of the British, 
Prench, and Turkish troops before Sebastopol, to assure oneself 
that up to that time, at all events, the real origin of this scourge 
of armies had never been suspected, or provided against. 

2. In order to exhibit more clearly the present position of our 
knowledge upon the subject of the causation of dysentery, and 
also to facilitate the work of reference, I will first give the views 
of the latest authorities in England, France, and Germany. I do 
not say they are the best, or the highest, authorities, but I think 
they will be accepted as fairly representing the faculty in their 
respective countries, and as exponents of the scientific and philo- 
sophical knowledge of their day. 

In Beynolds's System of Medicine, published in 1866, there is an 
Article on Dysentery by Professor Maclean, from which I will 
take the liberty of extracting the History and Causes of the 
disease in full. 

(a.) " History. — Dysentery was well known to the most ancient 
writers on medicine, and has largely occupied the attention of 
modern physicians, particularly of those who have served in fleets 
and armies. It has been seen in all climates, in the temperate as 
well as in the torrid zone. No country has be/en exempt from it ; 
sometimes appearing alone, at others as a formidable complication 
of malarial fevers or scurvy, often treading in the footsteps of 
devastating wars ; for in all ages it has been the scourge of armies, 
and one of the chief causes of mortality in unsanitary camps and 
garrisons. 

B 



2 CAUSATION OF DYSENTERY. 

(6.) " In the pre-sanitary age it was as common, and nearly as-- 
destructive to human life in Britain, as it is now in unhesJthy 
tropical regions, as yet unvisited by the sanitary reformer. 

(c.) " In Ireland, ' the looseness,' as it was called, was a common 
endemic disease, causing great mortality throughout the seven- 
teenth century, and prevailing occasionally in an epidemic form, 
down to the year 1818. 

(d.) " Dysentery has ceased to be a destructive disease in this 
kingdom ; it has disappeared before a higher civilization, and 
what it brings in its train, viz., improved agriculture and drainage, 
more particularly subsoil drainage, the removal of filth from the 
vicinity of dwellings, the supply of purer water to our cities ; in 
a word, increased attention to hygiene. Just in proportion as 
Malaria, the product of moisture and organic decomposition in 
soils, has been banished from our midst, so has dysentery ceased 
to be a prevalent and fatal disease. 

(e.) "In India, among Europeans of all classes, this disease 
comes next to fevers in frequency, but the direct mortality caused 
by it is greater than from all the forms of fever known in that 
country. 

(/.) '"Out of an aggregate British force of 25,433 men of Her 
Migesty's Army, serving in periods of eight and ten years respec- 
tively, in the stations of Calcutta, Chinsurah, and Berhampore, 
all in Bengal Proper, there occurred 8,499 cases of dysentery 
and diarrhoea. In the presidency of Madras, again, out of an 
aggregate British force of 82,342 men serving there from 1842 to 
IdliB, there occurred 10,531 cases of dysentery, and 9,189 cases, of 
diarrhoea, making a total of 19,720 cases of bowel disease, exclu- 
sive of cholera.'* Nor is this all, for most of the casualties which 
occur amongst sick soldiers on the voyage homewards from India, 
are from chronic dysentery. 

(g.) " The Naval Medical Beports show that of late years, except 
on the East India, China, and West Coast of Africa Stations, 
bowel complaints do not cause a high mortality, in the Beport 
for 1860, it is said that the ' intractable flux' of China was, as 
usual, far more destructive of health and life than any other 
disease that attacked the force. The death rate from this cause 
was in the ratio of 13*6, and the invaliding 25 '9 per 1000 of mean 
strength. 

(h.) " Causes. — ^When we consider the variety of causes to which 
this disease has been attributed, it 'is impossible to admit that 
agents so many and various can give rise to an affection which, in 
aU climates, has presented so much uniformity in its symptoms 
and anatomical lesion. 

(i.) *'It appears to me that many of the so-called 'causes' of 
dysentery must be regarded more as active agents of propagaMon 
than of causation. For my own part, I believe dysentery to be 
caused by the action on the blood of a poison having a peculiar 

♦ Sir R. Martin. 
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mffinitj for the glandular stziotiiies of the lai^ intestine. This 
pooson I bdieTe to be a malaria generated in the soil by the decooi'^' 
position of <Kganic matter. Onoe a common and fatal disease in 
this ooontiy, it is now so rare that a London hospital phjsiciaix 
rarely, if erer, sees a case of genuine specific dysentery, save such 
as haTe been imported from malarious countries. How comes it 
that a disease with which our predecessors were so familiar has 
become so rare ? Many of the commonly-received ' causes' are as 
much in operation now as then ; e. g., the combined action of cold 
and moisture, the action of irritants on the mucous membrano* 
unripe fruit, unwholesome and indigestible food of all kinds* 
feculent and other accumulations in the larger intestines* ydt 
dysentery does not result. Is it not that, for tiie reasons already 
assigned, less malaria is evolved from the soil ? 

(j,) "It seems that, just in proportion as we have banished 
mnJaina.^ SO havs WO got rid of dyseuteiy. For a long time the 
prisoners in the Penitentiary at Millbank were subject to visita- 
tions of dysentery at those seasons, and in those states of atmos- 
phere, which most favour the decomposition of organic matter in 
the soiL 

(k). " The late Dr. Baly, then physician to the prison, in the 
Gulstonian Lectures for 1847, has given a most instructive account 
of an outbreak of this kind. Dr. Baly has shown that the disease 
which prevailed in Millbank prison, was precisely the same in its 
symptoms, course, and lesions, as that described by Sydenham* 
and by writers on tropical diseases of the present time. He in- 
vestigated its cause with much care, and was led to the conclusion 
that it was 'due to a poison introduced from without, viz., a 
malaria rising from the soil,' and that all the conditions required 
for its production abounded in the close vicinity of the prison. 

(I.) " In India, dysentery prevails most, and is most fatal in* 
moist alluvial soils containing organic matter in a state of decom- 
position, as for example, very notably, in Calcutta. 

(m.) *' It is no doubt true, that the disease is sometimes seen* 
and that in a malignant form, in places which are not alluvial. 
I cannot give a better example of this than the old infantry 
barracks at Secunderabad, in the Deccan, of dysenteric notoriety ; 
but there, as at Millbank, the conditions necessary for the pro- 
duction of malaria were only too abundant. 

(n). "The sad but instructive history of those barracks has 
been given by Staff-Surgeon Crawford, and the writer of this 
article, in the Army Sanitary Eeport for 1860. The barr.icks ntand 
(for, notwithstanding their dreadful history, they are still in use) 
on low ground, swampy on one side, and overshadowed by rocks 
on the other, exposed to the malarious influences of the marsh in 
the south-west monsoon, while the rocks on the other side shut 
out the invigorating north-east wind. A grave-yard, now closed, 
is placed close to the buildings, on a higher level, and in the 
direction of the natural drainage ; another, at a greater distance, 
and in a less objectionable site, is on the south side. The surface 
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and subsoil are thoroughly saturated with organic matter^ the 
removal of which is impracticable. The neighbouring soil, until 
recently, when something has been done to fill them up, was 
furrowed by ravines, in which ordure was deposited by natives ; 
the privy accommodation was of the worst possible construction, 
and badly placed ; the barracks were invariably overcrowded, and 
surrounded by a high walL Here were all the conditions for the 
production of malaria, and the causation and propagation of disease. 

(o.) " For half a century the loss of life in these buildings, chi^ 
from malignamt dysentery, was shocking. For some years it was 
nearly one in three of strength ; so late as 1826 it was nearly one 
in every five. Between the years 1837 and 1858, out of an annual 
strength of 834*44 occupying those buildings, the admissions into 
hospital were 1529*40, and the deaths 37*20. In 1858 the ' Boyals ' 
occupied the barracks, with an average strength of 1,098 ; there 
were 2,497 admissions into hospital, and 104 deaths, being nearly 
ten per cent, of the strength. 

(jp.) " Here we have two examples, one in England, the other 
in India, of the local existence of malaria with a like result, the 
production of malignant dysentery ; the symptoms and anatomical 
lesions being alike in both cases, with this exception, that in the 
barracks, hepatic complications were common, due probably to 
the greater intensity of the cause, combined with high tempera- 
ture, and intemperance among the soldiers. It is quite true that 
the provisional term, malaria, is a vague one. In the present 
state of knowledge we cannot isolate it, and must here take it to 
mean a poison resulting from the decay of organic matter in the 
soil, which, when conveyed into the body, is capable of causing a 
disease, of which certain anatomical lesions of the great intestine 
are a characteristic and invariable incident. 

(g.) " The following are usually named as 'exciting' causes, but,, 
as already remarked, it is more than probable that some of them 
are merel^ active agents in propagating a disease that has a specific 
cause. 

(r.) " Impube Watbe. — ' There is,' says Dr. Chevers, ' the 
strongest reason for believing that much of the cholera and 
dysentery which occur on board the vessels in the port of Calcutta, 
is caused by drinking the always muddy and filthy, and often 
brackish water taken up in buckets over the ship's side. Nearly 
every person, native or European, who comes to Calcutta suffers, 
more or less, just at first, from some kind of bowel complaint, but 
none suffer so much as seafaring men ;' and, no wonder ; for the 
same authority informs us, • that opposite Calcutta the water is 
frightfully impure. There it receives some forty tons of excreta 
daUy* — (and we may confidently assume that this enormous mass of 
impurity contains no inconsiderable proportion of cholera and 
dysentery stools, for these diseases are always present in that most 
unsanitary city) — ' a multitude of bodies of dead cattle, and some 
15,000 corpses yearly.* Dr. Eose makes precisely similar observa- 
tions as regards seamen frequenting the port of Shanghai, in 
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China, and attnbutes the heavy mortality among them ftom 
dysentery to the same cause, Tiz., drinking river water loaded 
with organic impurity, and still farther polluted by the exorementt 
of an immense population. 

(».) " Miss Nightingale, in her Summary of the Indian Sanitary 
"Repoirtj observes, with too much truth, * there is no reason to hope 
that any station (in India) has what in this country would oe 
called a pure water-supply, and at some time it is to be feared that 
when men drink water, they drink cholera with it,* and we may 
add dysentery also. 

(t) " ExposuBB TO Cold. — Dr. Mackay, R.N., describes themod« 
in which this cause operates among seamen serving in the malarioui 
rivers of China. The men, when they lie down on the deck to sleep, 
pull up their frocks and coarse under flannel jackets, so as to expose 
the abdomen. When the cool night wind sets in, the exposed skin 
of the sleepers, from being bathed in perspiration, becomes drv and 
finally chilled, and in a very short time they awaken griped, and 
perhaps sick, and so commences very frequently an attack of what 
Dr. Mackay calls * Sporadic Dysentery.* 

(m.) "Impure Air. — Dysentery once established is propagated by 
the effluvia from the evacuations of those affected. lu most Indian 
barracks, a few years ago, the latrines were so badly con8tructed« 
80 injudiciously placed, and so ill-kept, as to aidj materially in 
propagating both dysentery and cholera, by exposing the healthy 
to the effluvia arising from the evacuations of those affected. X 
affirm, from frequent observation, that barrack-rooms most exposed 
to the effluvia of latrines always furnish the largest number of 
dysenteric cases, and the heaviest mortality. 

(v.) "In like manner I have seen the disease propagated in 
hospitals by the practice of preserving the evacuations of large 
numbers of dysenteric patients, for the inspection of modii^l 
officers at morning and evening visit. No single measure of a 
preventive kind yet tried has exercised a more beneficial effect on 
the health of troops in India, than the improvement which hsM 
been introduced in the position, construction, and conservancy of 
barrack and hospital latrines.** 

Trousseau delivers his views upon dysentery in the colloquial 
form, which precluded his treating it in the systematic manner 
employed by writers generally. I will, therefore, take such ex- 
tracts from his Lecture (LXXIV. New Sydenham Society, 1871,) 
as bear upon the points herein discussed. 

{a.) •* Grentlemen : — The year 1859 will l>e looked back Vy as 
remarkable for the frightful epidemic of dysentery which we have 
just traverwd. The disease has prevailed throughout all Fran^se 
in a more general manner than on the occasion of previou« 
dysentene outbreaks ; and it has not spared Paris, where for the 
l%et hundred years isolated cases only have occurred. The epi* 
demic, exhibiting its oeual features, declared iteelf about the end 
<rf July: it attained itm Tnaximnm severity in September; and 
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though it continued during November and December^ it was much 
less prevalent. 

(6.) " Of all epidemic diseases, dysentery is certainly the most 
severe and the most deadly. Outbreaks of dothinenteria, scarla- 
tina, small-pox, diphtheria, and even cholera-morbus itself, carry 
off fewer victims. Desgenettes states that dysentery killed a 
greater number of our soldiers between 1792 and 1815 than feU in 
the great battles of the Empire. This we can understand, for 
dysentery is not only very deadly, but it breaks out as an epi- 
demic much more frequently than other diseases, and invades 
particular regions at very short intervals. 

(c.) What are the causes of epidemic dysentery ? The causes 
of this, as of most other epidemics, elude our observation; though 
the inquiry has been pursued very carefully, nothing positive has 
yet been established in respect of the conditions in which it 
originates. 

(d.) " In Tours there are two barracks, one in the eastern and 
the other in the western faubourg : they are similarly situated, 
and at an equal distance from the river which flows through the 
town. The same hygienical system is adopted in both ; and in 
both also the dietsury of the soldiers is exactly similar. Never- 
theless, during the twenty years which preceded, and the ten years 
which followed, the period during which I studied at Tours, it was 
always in the cavalry barracks that the disease first broke out. The 
few soldiers belonging to infantry regiments who were seized with 
dysentery at the beginning of the epidemic had contracted it in 
hospital, whither they had been sent for other diseases ; and it 
was not until a later period that the epidemic showed itself in the 
infantry barracks. 

(e. ) " Here, then, is a case in which no charge can be brought 
against the local situation, the hygienical conditions, or the food. 
Tou are aware that it is very common to impute the causation of 
dysentery to the use of fruits : so general is this opinion, that one 
finds it rather difficult not to acquiesce in it. It is, however, a 
prejudice against which the greatest practitioners of former times 
have contended. Without going back to Alexander of PraUes, 
who taught that grapes and other fruit not only did not produce 
dysentery, but were, on the contrary, really preventive, and very 
often ciu-ative, I shall lay before you the views on this subject of 
StoU and Zimmerman, two of the most illustrious physicians of 
last century." 

(They refer to the exploded doctrine of fruit as causative of 
dysentery, and may be omitted.) 

(/.) " It cannot be denied that the spread of the disease is pro- 
moted by unfavourable hygienical conditions, such as hot weather, 
bad food, and crowding ; but they are only proximate causes, to 
which we must add another something, and that something we call 
the ^demic consHtuUon. 

(gf.) "We cannot otherwise explain why dysenteiy does not 
always show itself in those years in which the heat is greatest ; 
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-why it does not invariably appear where there is overcrowding ; 

' and why, for example (not to go beyond this line of argument), it 

so generally spares Paris, so little spared by other epidemic 

diseases. Therefore, as I have just been saying, we are in absolute 

ignorance of its primary cause." 

(h,) "We know, however, that when once developed, it is 
exceedingly contagious; although StoU denies the contagious 
<diaraoter of dysentery, as well as of scarlatina. That both 
diseases, however, are contagious is evident. In small places, it 
is easier than in gpreat centres of population to trace back the 
•disease to its source, and to follow its progress in the regions which 
it invades. Have not our honourable colleagues of the army of 
Africa, where dysentery, at intervals, commits great ravages, told 
us that when it prevails in a regiment, it declares itself at every 
station where that regiment halts, thus following in the march of 
-our expeditionary columns. And when, from the Algerian hospitals 
being overcrowded, some of the dysenteric patients have been 
sent to Marseilles, that town has become the centre of an epidemic 
■ Buch as had never occurred before the arrival of these sick 
soldiers." 



The German writer I select is Professor Niemeyer. In the 
Chapter of his Text-Book (translated by Drs. Humphreys and 
Ha(±ley, 1870) on Dysentery, occur the following passages : 

(a.) "Dysentery poison cannot be directly observed, as an 
organic, living substance, any more than the poisons inducing 
other infectious diseases can; but the reasons so often repeated, 
especially when speaking of typhus, induce us to refer dysentery 
also to an infection of the body by a certain species of low vege- 
table oi^anism, and to speak of a ' dysentery germ' as we have 
^already spoken of a ' typhus germ' and a ' cholera germ.' From 
this point of view, we may, to some extent, understand the facts 
which have been determined by thorough observation concerning 
iihe spread of this disease. 

(6.) "Dysentery results, although not exclusively, from a 
miasm; or, in other words, the dysentery germ grows, flourishes, 
and increases outside of the human body ; and persons staying 
near its locality are in danger of being attacked by it. The cir- 
cumstances favourable to the increase and propagation of the 
dysentery poison, among which a high temperature and a certain 
amount of moisture are prominent, exist in the tropical regions ; 
there the disease is endemic through large portions of country. 
According to the classical work of Hirsch, in Europe only the 
peninsulas, as the south of the continent, and the islands about 
them, constantly offer such favourable conditions for the increase 
of the dysentery germ as to cause the disease to be endemic there. 
But, through almost all Europe, the conditions for the increase 
and propagation of dysentery, which is endemic with us also, are 
occasionally so favourable, especially late in the summer, that the 
disease becomes epidemic. The circumstance that dysentery is 
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not endemic or epidemic in all regions where high temperature and 
moisture constantly exist, justifies the conclusion that these are 
not the only things necessary for the growth of the germ, or else- 
that it is not so widely spread as to be found everywhere that con- 
ditions favourable to its development exist. The coincident 
epidemic or endemic occurrence of dysentery and intermittent i» 
frequent, but not at all constant, according to the recent observa- 
tions of Hirsch, Dysentery exists where the requirements for 
malaria — ^marshes, etc. — are not present. It attacks the open 
country of tener than the city. 

(c.) " The dysentery germ appears to reproduce itself always, 
or under favourable circumstances, in the body of the infected 
person, and it would seem that the dejections of the patient con- 
tain the contagion thus formed, or its components ; for, while it 
has not been proved that one person catches dysentery from 
another, it is more than probable that the disease may be com- 
municated to healthy persons through the dejections of dysentery 
patients, or by the night-stools, bed-pans, or enema syringes that 
have been used by them. This causes dysentery to resemble 
cholera, while it speaks against the asserted connection between it 
and malaria. Why should not the same or similar influences, such 
as high temperature and moisture, favour, the development of 
various specific low organisms, just as it does the increase of 
different varieties of higher plants and animals P 

(d.) " Catching cold, getting wet, great fatigue, the use of un- 
ripe vegetables, and other injurious influences, have been advanced 
as causes of dysentery, and it cannot be denied that persons 
exposed to these iufluences are more readily affected than others. 
Nevertheless, infection with a speciflc poison is the sole cause of 
this disease, and the part that the above influences play in the 
etiology is only to render the organism more sensitive to the 
action of the poison ; in other words, they increase the predisposi- 
tion to dysentery." 

3. I regret that I have not yet been enabled to procure such works 
on dysentery as may have come of late from other nations — ^more 
especially Italy and America. I apprehend, however, that the 
discovery of the source of the dysenteric poison would have been 
rapidly disseminated through the civilised world, and that, there- 
fore, nothing material has been done in the way of ascertaining its 
origin. Bome, Naples, and Genoa, I gather, are still subject ta 
the disease; and the results of the war between the North and 
South, go to show that, at that time, the key to the mystery of 
dysentery had not been found by the Americans. 

4. While engaged upon another subject of a purely local nature 
— a little poptdar treatise connected with the regimen of Victorian 
colonists — I had occasion to look into the question of climatic in- 
fluence in its relation to dysentery. It was necessary, for the- 
purpose I had in hand, to determine, if possible, how far the 
peculiarities of this latitude, as regards atmospherical, electrical,. 
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and other conditions, were concerned in the causation of this 
disease. With this object I turned to Beynolds's System of Medi- 
cine, where I found the article of Professor Maclean. As the 
matter was only collateral to my main object at the time, I ac- 
cepted the alluvial theory, without much thought. I adopted 
Professor Maclean's views, and set about incorporating them. I 
bad got as far as pointing out the necessity for careful attention to 
associated hygiene in communities, especially in warm climates, as 
well as to in(Svidual regimen in foreign regions. And I was just 
about to point the moral by predicting an awful pestilence of malig- 
nant dysentery in Melbourne some day, by reason of its undrained 
and unsewered state, when I was suddeiUy brought up by the reflec- 
tion that Melbourne was over-ripe for dysentery at that moment^ 
and had been, moreover, for years. If the cause of the disease was 
that given, and malaria from the soil was the source of the specific 
poison, Melbourne never presented more perfect conditions, or in 
so great abundance, for its evolution. 

5. Then, too, the severe epidemic of malignant dysentery that 
ravaged the city from 1853 to 1855 occurred to me. How was it 
that that epidemic wore itself out — the disease getting gradually 
fainter after the second or third autumn, and steadily declining 
up to the present time, though many — too many — isolated cases 
of acute and fatal dysentery are registered still ? How was it the 
disease had never returned with its original virulence? If the 
sewerage and drainage of Melbourne had been carried out perfectly 
in the meantime, of course the explanation would have suggested 
itself easily enough. That work would undoubtedly have received 
the credit of ridding us of this most deadly of all plagues. But 
in the absence of that ready mode of accounting for the reduction 
of the malady, it was difficult to reconcile the decrease of the 
disease with the increase of its cause. It was a startling anomaly 
to find that, while the saturation of the soil in and around 
Melbourne with decomposing organic matters was progressive 
and cumulative, the disappearance of epidemic dysentery was 
rapid, complete, and apparently final. It was so contrary to the 
theoretical explanation of the causation — ^indeed, from that stand- 
point, it was paradoxical and absurd — that it was evident there 
was some fallacy somewhere, and that the cause of dysentery had 
not been arrived at, so far as Melbo'irne was concerned. 

6. Then again I throw my memory back to the still more severe 
and fatal epidemics of dysentery that had broken out on all the 
gold-fields of this colony, in the early days. And the subject was 
involved in yet greater obscurity. For I was at once confronted 
with the fact that here malaria was not only not a presumable 
or probable cause, but that it must actually be excluded as 
even a possible cause, of the production of the dysenteric poison. 
There was neither natural, nor artificial, malaria, from decom- 
posing organic matters in the ground. There could not have 
been anything of the kind in localities where there was no 
alluvial soil, and where the surface had been occupied only a 
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month or two. Defective drainage^ or sewerage, was out of the 
question therefore. And as for malarial influence in the bush of 
this colony, the thing was not to be entertained for a moment in 
a country where a case of ague, or other paludal disease, was 
never heard of as an indigenous affection. 

7. Besides, there was another significant fact which precluded 
the idea of assigning this particular malaria as the source of the 
poison. The gold-fields are there stQl, and the people are there 
still, in even larger numbers. They work in the same way, and 
are subject to the same local influences. And yet, as in Melbourne, 
so on iiie diggings, two or three years sufficed for the extinction of 
epidemic dysentery — except when the factors of the poison have 
been set to work anew, and the previous conditions have been 
brought into operation again, as at new fields, or "rushes," 
as they are called. No sooner was anything like permanency 
Arrived at on any spot, and a more settled state of affairs obtained, 
than dysentery disappeared unaccountably. For, on the assump- 
tion of alluvial malaria, it ought to have been precisely the other 
way. But when the people clustered together, and converted their 
.encampments into virtual townships before the passing of Munici- 
pal Acts, they had all the drawbacks, without any of the advan- 
tages, of local self-government, in the matter of hygiene. There 
were no means of dealing with garbage, or sewage, or refuse mat- 
ters of any kind, effectively. The consequence was, the collection 
here and there of abundant decomposing organic matter, in the 
midst of a teeming population. Still, in the very face of this, 
the specific or zymotic poison of dysentery was not generated in 
larger quantities, but actually died away. 

8. That there was a fatal flaw somewhere in Professor Maclean's 
reasoning, I was now convinced. I therefore examined his facts 
and arguments more critically and analytically, and the conclusion 
was forced upon me that the facts not only did not support, but 
were subversive of, the malarial theory. For on tracing back the 
history of the disease in London, as I had done in Melbourne, I 
brought out precisely the same result as to the disappearance of 
dysentery from the two places, viz. :^-That dysenteric epidemics 
did not disappear from either city in consequence of effective sani- 
tary arrangements, but in spite of the most defective hygienic 
machinery, and of a constantly increasing saturation of the soil 
with impurities of ail kinds. While the disease in London was 
steadily on the decline, the alluvial pollution of that city was 
rapidly increasing ; and by the time it had reached its maximum — 
that is, when sanitary measures were first brought into play — 
malignant epidemic dysentery had been unknown for a century. 

9. Th^ decadence of the " looseness" of Ireland is hardly to be 
assigned to the introduction of improvements after 1818 ; for it 
may be questioned whether, even at the present day, a tenth part 
of the island has been brought under such conditions as are assumed 
to explain the extinction of epidemic dysentery. In Scotland, pos- 
sibly, some apparent interdependence between drainage and the 
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•disease might have been traced ; for there, cultiyation on improved 
principles followed the scientific agricultuml movement in England 
more closely. But in none of the countries, as it seems to me, can 
subsoil drahiage, or agricultural improvements, be shown to have 
had any connection with the decrease of dysentery. 

10. In reflecting upon dysentery as the proverbial scourge of 
armies, the alluvial malarial view appears to break down. For 
though it is undoubtedly true that troops have been frequently 
exposed to the influences of malaria^ still it cannot be supposed 
possible that every position they have occupied, every environ of 
every town they have beleagured, since fighting began, has beem 
unhealthy from exhalations from the soil. G^Rerals must now 
and then have pitched, if only by accident or from necessity, on 
salubrious ground, where the invariable plague has nevertheless 
assailed their forces. Besides, the sites of many battles and sieges 

.are well known. There are probably some on which dysentery 
neither preceded nor followed the army. But to establish alluvial 
malaria as a causation, it would have to be shown that in every 
instance dysentery was a topographical necessity. To take the 
case of England herself. Can it be demonstrated that, on any given 
spot where a force was encamped on English soil, the dysentery 
with which it was (of course) affected, has remained ever since — 
or did remain until drainage and sewerage removed it ? And 
yet the alluvial malarial theory exacts this test. 

The whole history of camp Hfe, however, in all ages and in all 
par^ of the world, appears to me to point irresistibly to the con- 
clusion, that the cause of its accompanying dysentery is not to 
be searched for in the ground ^elected, but in the conditions 
created. The encampment does not find the cause where it 
settles, but carries it there, or makes it there. And there seems 
to my mind the closest analogy in this respect between the sur- 
roundings, or conditions^ of a siege, and those of a "rush" on a 
new gold-field. In both, the resultant, dysentery, appears to be 
entirely unconnected with local malaria. Malaria may be co- 
incidental and accidental, but is neither invarible, nor essential. 
It may modify the form, aggravate the symptoms, and promote 
the propctgatUm of dysentery, but the causation of the specific 
dysenteric poison is clearly not dependent on malaria. 

11. In India — where he has evidently had great experience of 
the disease itself, and has worked hard, and successfully, to lessen 
the frightful mortality from dysentery — Professor Maclean seems 
to have failed in bringing out its causation. He frankly admits 
that the alluvial reasons which apply to Calcutta do not hold good 
in the Deccan. In fine, not to elaborate further, I was so con- 
vinced of the insufficiency of alluvial malaria, that I went further 
afield. 

12. Trousseau did not enlighten me much, and the confession 
that the world was in " absolute ignorance of its primary cause" 
was not encouraging. Nor could I find anything more definite 
.anywhere else. Yet I was now fairly fascinated by the subject. 
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and though it looked hopeless to expect to throw any light upon a 
matter that had engaged the attention and baffled the enquiry of 
men in all ages, I nevertheless continued to speculate. The 
problem was sJways before me. I hammered at it until I had 
narrowed down the possible solutions to very few indeed^ when an 
explanation occurred to me of so exceedingly simple a nature that 
I was almost inclined to discard it at once, on the ground of ita 
being so very evident that it could not have been missed by 
enquirers. It seemed almost a waste of time to follow up the 
train of thought started, because it seemed too patent not to have 
impressed itself upon the notice of those who had specially 
devoted themselves to the investigation of the causes of dysentery. 
Yet, adhering closely and faithfully to the exhaustive method I 
had proposed to myself, I half reluctantly began what I felt 
convinced could only be a work of demolition and supererogation. 
I had not gone very far, however, when I was surprised to find 
that this, seemingly, too simple explanation stood several of the 
tests which had sufficed to dispose of the others. I noticed, too, 
that, strangely enough, none of the authors whose works I had 
consulted had entertained the subject at all ; and I then began to 
suspect it was one of those very obvious things which every one 
believes that some one else has, at some time or other, taken up 
and dropped, and is therefore not worth consideration. Whatever 
may have been the reason, however, for the omission, I could not 
find that any enquirer had ever entered upon this special line of 
investigatien. I searched for anything of the kind that might 
have been done, in vain ; and though my opportunities in this 
direction were limited, I think the sequel wUl show that I was 
warranted in coming to the conclusion that the particular question 
I was then engaged upon had never been mooted ; or if it had, it 
had not, at all events, been thoroughly sifted. 

13. After much patient thought, and the application of such 
severe and rigid tests as occurred to me, and as could be applied 
with the means at my disposal, I finally arrived at what I believe 
to be the solution of the problem of the cause of dysentery. 
Whether that solution, however, will stand the severer and more 
rigid tests which will now be applied; — whether it will survive 
more extended observation and more learned and searching inves- 
tigation, and whether it will successfully undergo the ordeal of 
actual experiment and future experience — must be left. At the 
present moment, I can only say that the further I have gone since 
the idea first occurred to me, the more thoroughly confirmed I 
have become in the soundness of the views herein submitted. I 
have been unable to find, after diligent search, one single fact that 
militates against them. I must, therefore, leave it to others to 
demolish, or to accept and establish them, as the case may be. 

14. Before proceeding to advance the theory of the causation of 
dysentery, it may, perhaps, be permitted to explain the mode by 
which I arrived at what might appear, at first blush, to be a crude, 
wild, fanciful, extravagant, or ridiculous notion. This will clear 
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ihe ground and enable the reader the better to appreciate the 
nature and scope of the enquiry I ventured upon, and also to 
determine for himself whether the proofs to which I submitted my 
own deductions are sufficient or not. In doing this it will be 
understood that the successiye steps are not given in the exact 
order in which they were taken. For the object is merely to show 
that the ratiocination, though perhaps imperfect, had at least some 
method; and that the condusions, if unsound, have not been 
jumped at, or hastily admitted. 

14. After a few preliminary failures in the attempt to get at the 
factors of the specific poison of dysentery, and after reading divers 
accounts of the disease, I found it necessary to go to work more 
systematically. I soon settled down to the conviction that, what- 
•ever its cause was, it must be one that had been omnipresent in 
all ages, and common to all countries (excepting, perhaps, the 
frigid zone), and that it was still universally active everywhere, or 
might be called into activity anywhere, in every region of the 
earth^ — not excluding Great Britain even. For not only are sporadic 
cases met with in England still, but dysentery has appeared in 
the epidemic form in the northern counties (Bolton and elsewhere) 
within the last 30 or 40 years, and perhaps later. Dr. Aitken 
observes — 

** In England generally, however, dysentery, as a cause of death, 
has been decreasing since 1852, although about 200 years ago it 
was one of the most prevalent and fatal diseases of London. Yet 
stilly although the disease is less violent and less fatal (for as a 
cause of death it has remarkably diminished during the past ten or 
twelve years), and although the unfavourable hygienic conditions 
which were wont to bring about dysentery no longer exist, the 
active endemic conditions which favour, promote, or are congenial 
to its development, are only dormant, and not eradicated. The 
disease, therefore, is still sometimes brought about just as in the 
days of Sydenham or Willis. In no respect, however, do we find 
that the dysentery of this time differs essentially from the descrip- 
tion given by Sydenham more than a hundred and thirty years 
ago."* 

15. Even in England, then, dysentery has been only scotched, 
not killed. This universality of the disease implies an equal catho- 
licity of its cause. It was evident, therefore, that any hypothesis, 
or theory, of causation, which should not be applicable to all times 
and all places, must be ruthlessly set aside. No matter how 
plausible, or ingenious, or apparently sound, as regards one region 
at any given period, it must inevitably be fallacious and unsound 
if it would not apply to the same region at another period, and to 
all other regions at all other periods [i.e., assuming the specific 
nature of the dysenteric poison]. Unless a proposition on this 
subject could bear this proof, it was clearly worthless, and might 

• As a matter of fact Sydenham died in 1689, and he wrote ** Of the Dysentery 
of part of the year 1669, and of the years 1670, 1671, 1672." 
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be rejected at once. For there can be no exceptions to natural 
laws. 

16. Provided with this ready touchstone^ one could make short 
work of most of the presumed, or assumed, causes of dysentery. 
Alluvial malaria had already been dealt with, and eliminated. 
Bearing in mind the useful practical hint conveyed in the words of 
Trousseau — " In small places it is easier than in great centres of 
population to trace back the disease to its source, and to f oUow its 
progress in the regions which it invades" — I taried many of the 
simpler suggestions that have appeared from time to time, as well 
as the more complicated theories extant, by the test of New Hol- 
land. If the suggestion or theory did not fit exactly to the endemic 
dysentery of this colony of Victoria, it was thrown out at once. 
And by this efficacious means I rapidly got rid of volcanic agency 
(Batavia and South America) ; particular electrical conditions of 
' the earth and its atmosphere ; ozonic changes ; the larvsB of insects 
(W. Indies) ; exhaustion and other deleterious results from heat, 
cold, moisture, exposure, crowding, ventilation, mal-nutrition, 
denutrition, innutrition, and all errors in nutrition (whether from 
salt provii^ons, putrid or rancid meat, crude or unripe v^etable 
matters, as pickles, stone fruit, and every vegetable esculent 
known; or from scurvy, or any other disease). These varioua 
local and general causes to which the disease has been attributed* 
taken either singly or in any form of combination or arrangement 
that suggested itself, collapsed at once at the touch of this Austra- 
lian proof, and were dismissed without further thought. But 
among the alleged causes of dysentery, I fell across one which 
rather perplexed me. It is contained in the following paragraph 
from the " Biennial Retrospect of the New Sydenham Society for 
1871"— page 175 :— 

" Dyes {Joum.f. KinderJcr,,* 1870, liv. 317) observes that while some 
autumns pass without any epidemic of dysentery, diarrhoea 
(simple intestinal catarrh) may be very prevalent. He considers 
that the former complaint is due, not to tbe unripe fruit, which 
merely sets up diarrhoea, but to a peculiar 'viscous pellicle (smut). 
In some years, more than in others, it covers the fruit, more espe- 
cially plums, and, according to him, is composed of animal para- 
sites. He holds (p. 321) that the mildew of the fruit, which sets up 
dysentery in man, has a very great resemblance to that of the 
fodder which in cattle causes the foot-and-mouth disease in all its 
varying forms. To oppose its effects in men, chlorine water should 
be administered to destroy the parasites ; and this treatment, com- 
bined with one promoting skin-action, prevents altogether the- 
dysentery which would be provoked by such fruit." 

Now, although there was a tone of authority and an appearance 
of research about this, I nevertheless ventured on submitting it to 
the test of universality; and, on finding it wanting, I had no 
hesitation in summarily rejecting this view of the parasitical causa- 
tion of dysentery. Of course, it will be understood that I do not 
question the facts, or microscopical observations ; but I challenge 
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the deduction from them. The mildew may be on the fruit ; that 
mildew may consisb of certain easily distinguishable animal 
parasites; those parasites may be readily found in persons who 
haye partaken of the fruit; and those persons may hsfve 
dysentery. All this may be gfranted, and yet it is an inconse- 
quence that the djBenterj is caused by the aMmal parasites. It 
certainly does not follow of necessity. In fact, as the extract 
stands, there is a decided severance — longwm irUervallum — ^between 
cause and effect. In the absence of the detailed views of this 
observer, it is impossible to deal satisfactorily with the theory he 
has broached. For all one knows, he may have assailed and upset 
the "dysentery germ" of his learned countryman. Professor 
Niemeyer, and may have thrown down the generally received doc- 
trines as to specific poisons. He may have controverted the 
dictum that a given specific poison can be produced by one factor, 
or one set of factors, only. He may have denied even the existence 
of these poisons ; and may have gainsaid the notion that cholera, 
dysentery, yellow fever, the exanthemata, miasmatic diseases, and 
the like affections, can be caused by their several specific poisons 
only. As nothing of the kind, however, appears in the prScis of his 
labours, it is highly improbable that Dr. Dyes has gone to such 
extreme lengths as to try conclusions, on these points, with the 
now generally accepted views of the highest schools of medical 
philosophy. If he had, there would surely have been some notice 
of it. Que is forced back to the conviction, therefore, that this 
writer still holds to the established postulates on these matters. 
And this it is which makes it difficult to reconcile the animal 
parasite view of causation with the recognised views of specific 
poisons. As the matter now stands. Dr. Dyes appears to have 
committed himself to this proposition, viz.': Animal parasites have 
been the one cause of dysentery in every country since the world 
began. I do not know whether he intended to enunciate this view, 
in stating the results of his investigations ; but it flows naturally 
from the premises, and is not strained in the least. For, if he had 
succeeded in showing clearly that smut, under certain conditions, 
had once caused dysentery, it would follow (by the law of specific 
poisons) that smut has always caused dysentery whenever those 
conditions have been present ; that it will always cause dysentery 
whenever those conditions shall be present ; and that nothing else 
whatever could ever have caused dysentery in the past, or can 
possibly cause dysentery in the future, but smut under Uie same 
conditions. 

17. Possibly, Dr. Dyes takes this view. If so, it appears difficult 
to reconcile it with the well known prevalence of dysentery in so 
many regions, under circumstances where the supposition of stone- 
fruit, or any other fruit liable to be affected with a similar smut, 
can hardly be entertained. One instance in which the viscous 
pellicle from unripe fruit could not possibly have been concerned 
in the causation of dysentery, is sufficient to show that it never 
could have been concerned in any instance. Not to quote Aus- 
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tralian cases, where fruit of all kinds was unknown when 
dysentery was epidemic, and is common and abundant now that 
epidemics have ceased, I will submit an instance of the occurrence 
of this disease, in which animal parasites upon any description of 
fruit are altogether excluded. If he can trace the intervention of 
animal parasites from any form of vegetable smut — not alone un- 
ripe fruit — ^in this particular case — of course, on such a scale as to 
account for the attack — Dr. Dyes will show that these minute 
organisms play a far more important part in the causation of the 
"dysentery germ" than they would appear to play at this moment. 
However, let him examine his theory by the dry light of the fol- 
lowing account. I cite it here because it not only assists in clear- 
ing away animal parasites, but it thrusts many other notions as to 
ihe sources of dysentery into the background. It- is also remark- 
ably illustrative of the peculiar view of dysentery to be hereafter 
submitted. Indeed, it is one of the most unique cases on record ; 
and affords the strongest presumptive proof and the clearest nega- 
tive evidence of the correctness of that view. 

In the Edinburgh Medical Journal for 1810, there is " An Account 
of the Epidemic Dysentery which prevailed among the Dutch 
troops at the Cape of Good Hope, in 1804 and 1805; with Ee- 
marks, &c. By Dr. Henry Lichtenstein of Helmstadt;" from 
which I take these extracts : — 

"The Governor of the Cape, having been informed that an 
expedition against that colony had been prepared in England, 
ooUected all his troops, amounting to about two thousand five 
hundred men, towards the end of September, 1804, in a camp, 
from whence he could readily lead them to all the points where an 
attack was practicable, l^his camp was stationed to the eastward 
of a mountain, in a sandy plain, to which it was requisite to fetch 
all the water from a considerable distance : it was also exposed to 
the concentrated rays of a burning African sun, from its rising 
until within an hour of its setting, from which the soldiers, over- 
come with the heat, and oppressed with fatigue from their neces- 
sary exercises, had no other shelter than their tents. Yet no 
sooner had the sun disappeared below the horizon, than the sea 
breezes, of which not a breath had previously agitated the heated 
atmosphere, immediately swept off as it were the heat of the 
plain ; so that the thermometer [of Fahrenheit] which was some- 
times elevated during the day to 90 degrees, would at once fall 
25 or 30 degrees. Here was obviously sufficient cause of disease : 
and before the end of October, 1804, dysentery showed itself in 
the army, which in other respects was well ordered and supplied. 
About the same time an epidemic catarrhal fever appeared among 
the men, which affected both the abdominal viscera and the organs 
of respiration, and which, as it originated from the same causes as 
the dysentery, differed only by the absence of the intestinal flux. 
At the end of December foar hundred and eighty-eight men had 
been attacked by these two diseases, of whom ninety-one had died. 
The camp was tlien removed to the vineyards, nearer the moun- 
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tain, Bind behind a wood which sheltered it from the wind. This 
removal, together with the favourable change of season, produced 
a considerable diminution of the number of the sick : for during 
the first three months of the year 1805, only a hundred and forty- 
nine were received into the hospital ; and, thanks to the new mode 
<3i treatment from that time adopted, only fifteen of this number 
died. The distressful sequelee of the disease proved fatal to 
twenty-seven of those who were attacked before the beginning of 
1805 ; 80 that of six hundred and thirty-seven patients, one hun- 
dred and thirty-three died — a proportion somewhat more than one 
in five. By the end of March the epidemic had ceased. 

" The author of this memoir, then chief surgeon of the battalion 
of Hottentot light infantry, was not ignorant that epidemic 
dysentery is also the scourge of armies in Europe, where it is 
distinguished, according to the variety of its forms, into catarrhal, 
bilious, nervous, &c. 

" The dysentery commonly began its attack suddenly, but with 
«o much seeming mildness, that the majority of those affected 
paid little attention to it during the first two or three days. 

" The catarrhal bilious fever, which made its appearance at the 
same time with the dysentery, differed from the hitter only by the 
absence of the bloody diarrhoea. 

" At the end of November five or six patients died every day, 
and every day the camp sent more than double that number to the 
hospitals of the town. 

" Matters became every day more critical, especially as the fear 
of an attack from the English had not ceased. • • • 

In consequence of the distance of the camp, and the uncertainty 
of the early symptoms, it happened that the patients were scarcely 
ever received into the hospital until the second day of the disease. 
* * * The patients, who died before the ninth day, 

retained their senses perfect, and had no delirium. Although the 
disease generally made its attack suddenly, and without any pre- 
vious indisposition ; it was sometimes preceded by, &o. 

" None of the European troops suffered so severely from this 
epidemic as the fourth battalion, consisting chiefly of Germans, 
many of whom had suffered an intermittent fever, some years 
before, when in garrison in Zealand; nearly one-third of the 
sick belonged to this . corps. The other battalions, which were 
composed of men^ of various nations, but principally of Poles, 
suffered much less. Scarcely any of the cavalry were affected with 
the epidemic; having better pay, their fare was more nutritious; 
their exercises, besides, were less fatiguing ; they were employed 
in dressing their horses at the very time when the chill of the 
evening came on; and they were possessed of cloaks, which the 
infantry had not. The volunteer cavalry, consisting of robust 
colonists, inured to fatigue by their labours in the field, likewise 
suffered little. But, what is remarkable, the Hottentots, a sort of 
savages, accustomed to the climate, suffered much in the army, 
although better clothed, better fed, and more cleanly than in their 

c 



18 CAUSATION or DY8XNTBBY. 

agricultural occupations; whUe those who remained in the em- 
ployment of the colonists, exposed to all the unwholesome weather^ 
undergoing much fatigue, and being badly fed, were much less< 
affect^ by the epidemic." 

18. It appears to me that this attack of dysentery, after a 
month's encampment on that sandAf plain, shuts out Dr. Dyes' s 
Yiew of the origin of the disease. For it seems impossible to con- 
ceive how animal parasites could have been introduced to such an 
extent as to have caused this affection. Nothing is said by Dr. 
Lichtenstein about grapes as a cause; and he would have been 
morally certain to have alluded to this fruit, if it had been brought 
into camp in abundance. My impression is that the grape season 
is over at the Cape by October ; though on this point I have no 
accurate knowledge. I should not have raised the question of 
grapes at all, but for the mention of vineyards by Dr. Lichtenstein. 
But since it has turned up in this way it may as well be disposed 
of. The grounds upon which I rest my objections to mildewed 
ffCApea, are : — (1) they are not spoken of by Dr. Liohtenstein ; (2) ' 
the distance of the camp from the vineyard, which, though not 
definitely given, was probably many miles ; (3) the, grape season 
was over (?) ; (4) the Hottentots in the neighbourhood of the vine- 
yards (" in the employment of the colonists exposed," etc.) " were 
much less affected by the epidemic," than the Hottentots in the 
army ; (5) grapes do not cause dysentery in any part of Africa, at 
the present time, or are not supposed to do so. They are not 
mentioned as a cause there. In fact, dysentery appears to be 
unknown now at Cape Town. In " the Cape and its People," a 
volume of Essays edited by Professor Noble, there is an Article on 
" Our Climate," by W. H. Boss, M.D., in which he enumerates the 
diseases, and the word dysentery does not once occur. Dr. Eoss 
gives a table of the mortality of the British troops, from 1822 to 
1834. Under the head of *' Diseases of Stomach and Bowels," I find 
there were 584 admissions and 15 deaths — among the whole force 
in 12 years. In Dr. Parkes's Practical Hygiene (p. 540) it is stated 
—"garrison 4000 to 6000 men, chiefiy Europeans." * * * 
" Malarious diseases are very uncommon. * Continued fevers' 
(probably typhoid) are seen, and are rather common, though not 
very fatal." * * * "In the earlier periods dysent^y and 
diarrhoea were very common ; they are now less so ; in many cases, 
especially in the small frontier stations, they were clearly owing 
to bad water." 

19. At these frontier stations there were probably no grapes, 
whUe in the vicinity of Cape Town, where dysentery has disap- 
peared, the cultivation of the vine has been steadily increasing. 
All things considered, therefore, the evidence is strongly against 
the view that mildew from grapes could have brought about the 
endemic dysentery among the Dutch in 1805. And if that mode 
of conveying animal parasites into the economy of the troops be 
taken away, it wUl be extremely difficult to see where another caxt. 



CAUSATION OF DYSBNTEBY. 19 

be found by any stretcH of ingenuity — unless^ perhaps, in the- 
atmosphere. The prevailing winds, however, in this instance, 
were from the coast. But I will not pursue this shadow of the 
causation of dysentery further. Indeed, if it had come in the 
pre-microscopical period of research, it would not have received a 
moment's consideration. But appearing as it does among modern 
medical literature, it had to be dealt with more carefully. I would 
observe that my remarks on Dr. Dyes's views have been made on 
the supposition that they are correctly summed up in the quota- 
tion given. And I would add that it has been far from my inten- 
tion to appear to undervalue microscopical investigations. I have- 
a dear sense of their importance, and a keen perception of the fact 
that on the Microscope and on Organic Ohemistiy, we shall pro- 
bably have to depend for the eventual actual demonstration of tha 
specific poisons. Indeed, the aid of the microscopist will have to- 
be invoked to assist in determining the soundness, or unsound- 
ness of the theory herein hazarded as to the factors of one of thesa 
poisons. As will be seen hereafter, I hope to utilise the discovery 
of another kind of parasite made by another German microscopist 
— Hallier. But while one may appreciate to the full the value of 
the microscope, there is no occasion to resign one's judgment to- 
all the views of the microscopist. He may make his observations 
carefully and describe them faithfully, and yet his conclusions may 
be narrow or unsound. Audit would certainly appear that the only 
thoroughly sound and unquestionable deduction arrived at by Dr» 
Dyes, is contained in the concluding sentence of the paragraph 
quoted. There can be no reasonable doubt that the remedies ha 
suggests to counteract the effects of plums, will prevent "altogether 
the dysentery which would be provoked by such fruit." 

20. To recur to the Dutch troops. It will no doubt have been, 
observed that this occurrence of dysentery on the sandy plain at some 
di8tancefromthemountain,disposes just as completely of miasmatic^ 
or paludal, or alluvial malarial, causation, as the endemic dys* 
entery of the Australian gold-fields. But besides this, it enables 
one to strike out many others. For instance, there was no ex- 
haustion, or mental depression, such as occurs in an army after 
disaster, or demoralisation, of any kind. Neither was there any 
want, or anything to complain of, in the food. For the force waa 
" in other respects well ordered and supplied." The Hottentota 
even were well fed — better in fact than the other natives who 
suffered less from dysentery. [These latter, probably, came from 
the stations, or homesteads, of the neighbouring boers with pro- 
visions.] On the whole, it may reasonably be assumed from the 
account, that the Dutch army was in tolerably fair plight at the 
time when dysentery suddenly appeared — ^at the end of the 
first month. So that all possible causes of the disease usually 
given, would appear to have become narrowed down to two ; viz., 
atmospheric changes, and water. For both these have the one 
great essential requirement which it has been shown every theory 
of its causation must necessarily have. Whenever and wherever 
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dysentery has been, air and water have been. Therefore they fulfil 
one concUtion. It now remains to consider how far they answer in 
all other respects. 

21. Atmosphbbic Changb. — The alternations of heat and cold 
hare long been reckoned among the predisposing causes of dysentery. 
There are very few accounts of its epidemics in which extreme 
changes of temperature are not recorded. Hot days and cold 
nightis, with occasional showers, or heavy dews, are almost invari- 
aUy mentioned. But no writer has ever gone so far as to say 
that uncontaminated air, of itself, whatever successive changes it 
may undergo, and whatever may be its hygrometric state, can 
produce dysentery. Nobody has ever advanced the opinion that 
the air is the sole factor of the dysentery germ. In fact it is too 
palpably insufficient, as the slightest reflection wiU show. One 
has only to recoUect that bushmen in Australia — drovers especi- 
ally — sleep on the bare ground, and live entirely in the open air 
for twelve and fifteen months together, without getting a touch of 
the disease. Even at the very time when dysentery was epidemic 
at every gold-field, stockmen were travelling with cattle and 
camping out all round the diggings, and yet never became affected 
unless they went on the diggings themselves. Therefore atmos- 
pheric changes will not produce the specific poison. We come 
then to— 

22. Wateb. — That this element wiien used for drinking pur- 
poses may be largely causative of dysentery there is abundant 
evidence to prove. This has been establiished by a chain of 
evidence too strong to be snapped. The authorities cited on this 
point by Dr. Parkes, Professor Maclean, Dr. Aitkin, Dr. Copland, 
and others, leave no possible room for doubt. The " bad water" 
theory, therefore, is not to be shaken. The effect follows on the 
cause too closely to admit of squeezing in the slightest question 
as to their intimate and direct relation. We have now, therefore, 
traced the causation of dysentery to its source, and have got its 
germ at last. But yet the enquiry is not over. Although we 
know where the specific poison is, we have yet to learn what it is. 

23. Some important points wUl now have to be considered, in 
order to determine what the water contains, and how it gets there, 
(a.) Is rain-water capable, of itself, of generating the poison? 
(b.) Can spring-waters, or storm-waters, collected in naturfid reser- 
voirs, or flowing in ordinary channels, of themselves, furnish the 
elements which, under certain conditions, may be converted into 
the morbific germ — ^without the intervention of man ? That is to 
say : — ^Would it be possible, in any country, for water to acquire 
the noxious elements for the formation of the poison, either by 
taking up salts, or other soluble material (becoming brackish), or 
l^ sweeping off the surface organic matters in a state of decay, or 
prone to decomposition — supposing the country were uninhabited ? 
In other words : — Is the poison a natural product of, or an artificial 
introduction into, water P (c. ) Is water essential to the produc- 
tion of dysentery ? Can the poison be evolved without intermix- 
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tore with water ? Mast the germ be invariably introduoed into 
the system by means of its solution or suspension in water ? ( d.) 
What are the conditions and factors required to convert wholesome 
water into " bad/' or dysenteric, water ? Or what is the cause of 
the empoisonment ? 

24. There are many other collateral and cognate questions aris- 
ing out of the subject, chiefly dependent upon the nature of the 
answers to these ; but they may be left for the present, (a) Bain 
water may be dismissed at once. It is obviously as incapable of 
producing the poison, of itself, as atmospheric air, of itself.* (b) 
The evidence is strongly in favour of the conclusion that " bad 
water" has been polluted by the agency of man, and that it is never 
found where this cannot be clearly traced. Instances are common 
where an army has advanced some distance into a country without 
the occurrence of dysentery^ and yet, on returning by the same 
line, the troops have become affected by this and other camp 
diseases. On the assumption that the flux has been produced by 
the water drunk, it would seem unlikely that this has become 
vitiated in the meanwhile by natural means. It is a well known 
fact that detachments on the march, or rapidly moving columns, 
in sparsely populated regions, do not get dysentery (except in 
India, and in countries where the germs of the disease are now 
never absent). It is only when they halt for a period that they are 
liable to become affected. But there is a still stronger argument. 
When large masses of men are moved into regions where dysentery 
does not then exist, the van of the army is not attacked, so long 
as it does not remain in one place more than a few days, but the 
rear following in its footsteps is almost invariably attacked, 
whether it moves on simultaneously with the forces in front or 
not. Now, on the supposition that the drinking water has been 
the vehicle of contamination, it would seem highly improbable 
that it should always be changed from the wholesome to the 
noxious state, by purely natural processes, at these particular 
times. Again, at every gold-fleld of this colony of any size — no 
matter where (except in high mountain ranges, as in Gipps Land) 
— dysentery appeared, but never under a month or six weeks, or 
more, according to numbers, seasons, and local peculiarities. 
Wherever a rich tract of auriferous ground was opened up, there, 
sooner or later — the time being chiefly determined by the period 
of the year — an attack of endemic malignant dysentery would 
occur. If this had been brought about solely by the agency of 
drinking water, it should have followed that smaller and detached 
parties of miners procuring their water supply from the same 
creek, or chain of water holes, a mile or two above or below the 
larger encampment, should have experienced the same effects. But 

* This extract from Dr. Parkes is illustrative. *' Davis" (on the Walcheren 
Fever) "mentions as a curious fact, in reference to the West Indies, that shipiT 
crews, when ordered to TortohL were ' invariably seized with fluxes,' which wero 
caused by the water. But the inhabitants who used tank (ie., rain ) water were free ; 
and so well known was this, that when any resident of Tortola was invited to dinner 
on board a man-of-war, it was no unusual thing for him to carry his own drinking 
water with him."— (Practical Hygiene, p. 62. ) 
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this did not happen. When sailors fill their water casks at ports, 
they may or may not take " bad water" on board ; but there is no 
instance on record of any ship's crew having become affected 
with dysentery from water taken in at an uninhabited, or a 
sparsely populated, country. None of the explorers in Australia 
ever met with dysentery among the aborigines, or, with one ex- 
oeption, suffered &om the disease themselves. Sir Thomas Mit- 
•chell crossed the Murray and travelled through Australia Felix in 
1835. From that time, the country was rapidly taken up and 
occupied^ but dysentery was never heard of in the interior (ex- 
•cepting in isolated cases which admit of explanation), until the 
miners rushed thither in 1851 and 2. Yet if water could become 
polluted with its specific poison by changes effected without any 
interference on man's part, it would seem marvellous that these 
•changes should always have been coincident with his appearance 
in large numbers. There is' no occasion, however, to discuss the 
point further here. What may be now wanting to the completion 
of this part of the case will be evident enough, perhaps, hereafter, 
^o) In order to deal with the last question, water was assumed to 
be the only mode of communicating dysentery. But although 
this assumption was made, it is manifest that, although drinking 
water is undoubtedly a large and most potent source of the fiux in 
«ome countries, yet that dysenteiy may, just as undoubtedly, 
■attack populations in any part of the world in an endemic and 
epidemic form, without the drinking water being in the slightest 
•degree connected with it. To exhibit this there is (1) the Dutch 
-case at the Cape. There the troops had to remain at some dis- 
tance from the water supply, and the water had to be conveyed to 
them from the time they took up the position, until long after the 
period of commencement of the endemic. In order therefore to 
■cojinect the wafcer with the dysentery, it would have to be shown 
that bad water requires a month for the development of its effects, 
or that this water became bad after the troops went to the sandy 
plain, and subsequently became right again when they moved 
nearer to it. But not to delay over these speculations, I will 
-come to a much stronger case (2) with which I am better 
acquainted. The water supply of Melbourne was derived from 
the river Yarra until the Yan Yean reservoir furnished it in 1858. 
Malignant dysentery occurred in the city in 1853, 4, and 5. There 
was the same water supply for many years before the epidemic 
appeared, and for three years after it disappeared. Unless, there- 
fore, it be assumed that the water cleared itself by some means, 
and that the conditions for the development of the specific poison 
did not come together again, it is difficult to conceive how the 
water supply of Melbourne was concerned in the epidemic. But 
the water supply to the gold-fields (3) presents a stronger case 
still, against the necessary connection between water and dysentery. 
The miner got his watei* for drinking and culinary purposes from 
rivers, creeks, natural or artificial water-holes, and from the 
shafts of claims, when they became quasi weUs. And the miner 



^' CAUSATION OF DT8ENTEBY. 23 

-gets his water supply, on every gold-field with two or three ex- 
«oeptioiis, from precisely similar sources to this day. Yet> notwith- 
standing that larger populations have occupied the surface, and 
that there has be<en a relative increase in decaying organic mat- 
ter in the soil, to find its way by natural drainage to the water 
levels, epidemic dysentery has not made its appearance on any of 
the old established fields for the last fifteen years. This fact 
.appears conclusive, whether it be regarded from the spontaneous 
development, or from the artificial production, point of view. If 
from the former, it is inexplicable how, and inconceivable that, 
by natural forces and processes only, a particular momentum 
.should produce, or groups of momenta should combine to produce, 
in water, that specific infective substance which is eapable of 
inducing dysentery, precisely at those junctures when large num- 
bers of men settle in localities in any part of the interior, except 
the mountainous regions; that these momenta should not have 
.combined in a similar manner, or should not have been known 
to result in the production of the dysentery germ in the water 
.At the same spot, before; and that, after continuing in com- 
bination and activity for a period, variable, but lunited to 
two years and a half, these momenta should then be broken 
up, or cease to concur, and should not meet, or be brought 
together, again, in the same local waters, for fifteen years. In- 
deed, combining this invariable result of the opening up of new 
.gold-fields with what was observed before (b) — that detached par- 
ties of miners a short distance from the larger fields did not con- 
tract the disease — ^it is negatively, but overwhelmingly, evident 
that not only was the drinking water of the miners not converted 
into "bad," or dysenteric, water, by any spontaneity in, or acci- 
dental arrangement of, natural laws, but that, however the dysen- 
tery germs were introduced into the bodies of the masses of men 
then present, they could not have been conveyed in the drinking 
water. 

25. (4.) The history of the disease is replete with instances in 

which the crews of ships have been free from dysentery until the 

. end of the voyage, or until the vessel has touched at some inter- 

. mediate port ; when, without change in the drinking water, and 

without going on shore, the ship's company has been attacked 

with the affection. (5.) The disappearance of the malady in 

England — in London especially — was irrespective of alterations in 

'the water supply. (6.) In the classical Gulstonian Lecture by Dr. 

Baly, so often quoted in modern references to the subject, the 

learned and elegant physician says: — " There are other infiuences 

from which dysentery might be supposed to arise, namely, diet, 

the water used as drink, defective ventilation, and defective 

.sewerage. None of these, however, can have been the efficient 

cause of the disease in the Penitentiary. I think it unnecessary to 

. detail on the present occasion the facts by which this has been 

rendered certain." We may assume that Dr. Baly took such 

imeasures as warranted the assertion to his fellows, that the " water 
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used as drink" could not have been " the efficient cause" of the 
disease ; and most persons will be disposed to accept this authority 
as final. At the same time, I cannot but express a regret that 
this high ftuthority should have considered himself absolved from 
entering into detail when addressing the College of Physicians. 
No doubt, to have done so might have proved somewhat weari- 
some and uninteresting to those present ; but in the endeavour to 
avoid overloading his subject with unnecessary matter, and to steer 
dear of the prolmty of redundancy, he has deprived his Lecture of 
a large amount of scientific value. The experiments, measure- 
ments, observations, and facts, connected with the one subject of 
sewerage would have been highly interesting at the present 
moment. Exact information, for instance, touching the size, posi- 
tion, depth and fall of the drains, their state of repair and 
efficiency, the precise nature and probable amount of the fluid, or 
semi-fluid, material discharged, the periods when they were flushed, 
the ultimate destination of the matters flowing through them, and 
other details of a similar kind, would have proved of importance, 
to subsequent enquirers, though it might have palled slightly on 
his listeners. This admirable Lecture, indeed, is chiefly valuable 
from the accurate and vivid account it gives of the disease, it& 
complications, and its pathology. As a contribution to the etiology 
of dysentery, however, I must be so bold as to say it is wanting in 
many essential respects. It fails to convey a faithful picture of 
the internal life at the Penitentiary in its sanitary aspects. There 
is nothing to show how the garbage and other refuse matters were 
disposed of — ^whether detained within the walls of the prison en- 
closure for any length of time, or got rid of periodically before 
they accumulated to any extent. One has no means of judging of 
the probable mass, or values, of putrefaction going on in Millbank 
at the time of the outbreak of the dysentery. There is no men- 
tion even of the mode in which the excreta of the prisoners were 
dealt with. Perhaps, the views connected with ventilation in Dr. 
Baly's day were not on so thoroughly sound a footing as subse- 
quent investigation has placed them. Had he given the data to 
enable us to determine the cubic space allotted to each prisoner, it 
might be found that the ventilation was not quite in accordance 
with modem requirements. These, and other omissions, detract 
materially from the usefulness of the Gulstonian Lecture, not only 
as regards dysentery, but also with reference to its congeners — 
typhus fever and enteric fever. 

26. But to return to the immediate question (c). It must be 
held that although dysentery germs can be formed, or can be 
preserved in an effective, or active, or potent, state, in water, and 
that although, therefore, water is a large and fertile means of 
infection; yet that they are quite capable of being engendered 
without immersion of the materies in water, and may be commu- 
nicated readily to large numbers of persons in other ways than by 
the medium of water. Drinking-water, in short, may be perfectly 
pure, and yet those using it shall be affected with malignant 
dysentery. 
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27. On the last point, (d) my means of observation have been 
too limited to allow of my arriving at any satisfactory condosions 
at present. I have neither had time nor opportunity to think the 
matter out. The precise conditions necessary to convert whole- 
some into bad water, are beyond me ; and they must be left to 
others to determine. Whether the dysentery germ is perfected 
before it gets into the water, or whether it is capable of being 
developed after the basic material finds its way into it, or whether 
both these modes of water pollution may occur and coexist, I know 
not. But I can give future investigators the clue to the mystery, 
I believe. The original source of the dysenteric poison is the same, 
whether it be fabricated in water or out. 

28. It is evident, I submit, that the endemic outbreak in the- 
Dutlsh camp at the Gape, is not ascribable to atmospheric 
changes, or to the contamination of water. Malaria from the soil 
must also be set aside, for other reasons than that of the sandy 
plain. That by itself might not be conclusive to some minds^ 
because it is stated that sandy soils and desert lands may be mala- 
rious from the nature of the subjacent strata. Taking the sandy 
plain, however, in conjunction with the other reasons for excluding 
alluvial decomposition from the causation of dysentery, it presents 
a strong case against that form of malaria. There must have been 
some other means, then, by which the Dutch force became affected. 

29. While trying to bring out the cause of the disease, a difficulty 
presented itself very early in the enquiry. This was the explana- 
tion of the occurrence from time to time of sporadic, or idiopathic, 
or isolated, cases of dysentery, in the midst of populations among 
which the malady was unknown, or had not appeared for many 
decades. This spontaneous generation, or this fresh manifestation 
of a specific morbid poison, having only a very circumscribed local 
effect, tended to complicate matters, and to increase the obscurity. 
The dormancy of dysentery in England, and its occasional out- 
burst, as alluded to by Dr. Aitkin and others, might depend either 
on the burial, or locking up, of the complete geims, which retained 
their vitality, or upon a reproduction of germs de novo. There was 
some analogy between dysentery and cholera in this respect, and 
there might also be a similarity between the modes of their germ 
development. Anyhow there were the sporadic cases to account 
for, and it was clear that any theory of causation which should not 
indude these cases, could not be sound or complete. 

30. Then again there was the very remarkable facility with 
which the poison of dysentery could be generated. Unlike some 
of the zymotic poisons, which apparently require elaborate or rare 
conditions for their evolution, the dysentery germ was clearly pro- 
ducible by extremely common factors placed under the simplest of 
conditions. The specific poison of yellow fever exacts such rare 
combinations of elements and forces for its spontaneous develop- 
ment, that many writers believe it cannot now originate in any 
paltt of the world, and that the only means by which it can possibly 
occur, where it has not previously appeared, is by direct transmis' 
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sion from an infected place. But here dysentery is tbe converse 
of yellow fever. For there is no coantry where its poison may not 
rapidly develope under ordinary, everyday, circumstances. Armies 
furnish the factors copiously and supply many of the conditions 
readily, whenever they halt for a given period, even though there 
had been no previous trace of the disease on the spot. And it 
might be safely predicated, as matters stand now, that any army 

:. actively engaged in warfare in any part of Europe, (Great Britain not 
excluded) would in three months of spring, summer, or autumnal 
weather — ^the first and last especially — ^breed endemic malignant 

• dysentery. It actually occurred the other day, in the French and 
I^ssian war, notwithstanding the] utmost efforts of the medical 
staff. In fact, every army that ever took the field was a huge 
factory of dysentery. So again with the large congregations of 
men in search of gold. It happened in California and it happened 

. here, and it would happen again to-morrow at a new " iTish." It 
has occurred so frequently that it may be regarded as a regular 
accompaniment to a new gold-field. In fact, granting the local 

.and seasonal favouring conditions, it is a constant. Then there are 
the endemic outbreaks in coolie ships and slavers. Men are ta.ken 
on board in perfect health, and there has been no previous history 
of the disease. And yet after putting out to sea there shall occur 
the most fearful ravages from dysentery. 

31. The ease and rapidity with which the dysentery germ may 
be developed and may produce its effects upon the human organ- 
ism, would seem to argue a more simple and direct mode of action 
than that of the cholera poison. There is no occasion to assume 
the existence of a substratum, or nidus, for the ripening of the 
dysentery germ. The theory of the full development of the 

-choleraic specific poison, according to Fettenkofer, involves a 

- cholera germ emanating from a centre (Hindostan). This cholera 
germ travelling into Europe by various modes, is incapable, of 
itself, of producing cholera. It must first meet with its substra- 
tum (in the soil) before the necessaiy conditions can be found for 
its due perfection or conversion into the ripe cholera poison. 
Whether this solution of the cholera problem be correct, or not, is 
not now the question. It is introduced to show the striking con- 
trast in the (hypothetical) causation of the two diseases. For 
whatever theory may be finally adopted as regards the cause of 
dysentery, it is quite evident that it will neither require the exist- 
ence of one central source, nor the mediation of a second hatching- 
place for its germ. 

3J. There is another peculiarity in connection with the dysen- 
tery germ, though it is not an absolutely distinctive characteristic. 
An attack of dysentery does not lessen the susceptivity to dysen- 
tery. It does not confer an immunity on the body, or leave it in 
a better position to resist future attacks of the same disease ; but, 
on the contrary, it seems to render it more prone than before to 
succumb to subsequent invasions. There is no acclimatising the 

. system against this fell malady ; for the longer the exposure to 
ti^e cause, the more certain, rapid, and fatal the result. 
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33. Whenever dysentery occurs in the epidemic form, it is 
always accompanied by either typhus, or enteric fever, and not 
uncommonly by both. This intimate association of these three 
diseases would seem to indicate a certain, and not very remote, 
relationship, if not a clqpe consanguinity, in origin. The "low 
organisms" which are supposed to be concerned in the causation * 
of the two fevers may have a similar source to the dysentery 
germ, if not an identical one, with some slight modifications as to 
conditions. 

34. There are other special matters that might be referred to 
connected with the specific poison of dysentery ; but enough has 
been said, probably, to show the reader that in offering the within 
simple looking theory for consideration, it has not been hastily 
adopted. He wiU also find that the very difficulty of discovering 
a cause sufficient to account for all the phases of this remarkable 
disease, was converted into an actual facility for recognising its 
fullness and adequacy, when the idea was once struck. Bdore 
detailing the propositions and offering further observations in 
support of them, I have yet a few remarks to make. 

35. When I had satisfied myself that the leading and essential 
principles of the views which had occurred to me were substan- 
tially correct, however defectively worked out and wanting in 
completeness of detail, the magnitude of the consequences of 
those views was apparent. Several grave doubts then suggested 
themselves as to the possibility of there being some fatal error 
somewhere, which would step in to the overthrow of the con- 
clusions when laid hold of and brought forward by some acute 
reasoner* The doubts referred to resolved themselves into the 
following shape: — (a.) Is the dysentery of New Holland identical 
with that of other countries? (b.) Is dysentery the undoubted 
product of a morbid poison P (c.) If so, is one sole, special, peculiar, 
distinctive, or " specific" poison, only, concerned in, and capable of» 
producing the disease? (d.) And, in that case, can this specific 
poison be developed by more than one factor, or one set of factors? 
It was obviously of primary importance to get at something dear 
and decisive on these points, for the whole thing turned on them. 
And yet an investigation of this kind was rather beyond the 
limited range of a mere amateur, or dabbler. I was much in the 
position of a poor " prospector." I had struck a promising vein 
of thought, and had not the mental capital to work it. However, 
with the kindly help of one or two medical friends, who put me 
into the proper groove and lent me some tools, I have made out 
what follows. It may serve the purpose. 

36. (a.) Upon this point there is no room for doubt. All the 
medical authorities here, have been unanimous in their accounts of 
the manifestations of the disease, of its anatomical lesions, and of 
its pathological appearances. On referring to the Australian 
Medical Journal for 1859, 1 found (p. 174) an account of a discus- 
sion in the Medical Society on a paper read by Mr. Ford, Surgeon 
to the Police Force of Victoria — " On the Treatment of Dysentery." 
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In that paper Mr. Ford refers to the local effects of the disease in 
the large intestine^ and also stated that " he had been very careful 
to quote only such cases as were undoubted dysentery. During 
the period, many hundred cases of severe diarrhoea, approaching 
to dysentery, had been treated." In the remarks which followed. 
Dr. Cutts (one of the Physicians to the Melbourne Hospital) speaks 
of the "engorgement of the mucous membrane of the large 
intestine, and subsequent ulceration and sloughing.'' Dr. Tracy 
(Lecturer on Midwifery at the Melbourne University) and Dr. 
Barker (Lecturer on Surgery) followed on the subject of treatment. 
Mr. Thomson observed that " no one could have much doubt as to- 
the seat and nature of dysentery who had had any opportunities 
of seeing it, or who had looked into the works of Ainsley or Cars- 
well." [Mr. Thompson, I found, by the bye, had forestalled me 
in one particular]. Dr. Bobertson (Lecturer on Medicine) said 
that " in a case of chronic dysentery where he had an opportunity 
of making a post-mortem examination, he found the morbid ap- 
pearances confined to the colon," &c. It is not to be supposed 
that men of this stamp did not know what they were talking 
about. But to place the matter beyond the reach of objection, 
there will be found, at the end of the work, some extracts from 
evidence given at the Yarra Bend Lunatic Asylum. I think these 
should carry conviction to any mind that the disease as it has ap- 
peared in this colony is veritable dysentery. 

In addition, I may mention that I have spoken with medical 
men who have been familiar with dysentery as it appears in the 
East, in South America, in California, and in many parts of 
Europe ; and they have all stated that there cannot be the slightest 
doubt that the dysentery of this country is the same in all respects, 
and that there can be no possibility of mistaking its characteristic 
symptoms and its invariable results as regards the glands of the 
large intestine. Therefore, with this concurrence of testimony, 
the point must be taken to be settled. 

*37. (&.) All writers agree that certain classes of diseases are 
produced by some poisonous agent, or by some agent that produces 
morbid efiPects upon the living body. And they all include dys- 
entery among the classes of diseases which are produced in this 
way. 

38. (c.) As regards this issue, the law seems to be that when a 
disease of this kind invariably presents some prominent features, 
some well-marked, characteristic, diagnostic signs, by which it 
may be known and distinguished from all other diseases, it has 
been caused by some one special, peculiar, distinctive agent, which 
is called a sfpedjvc poison. As corollaries : — Each specific poison 
causes its specific disease : and no specific disease can be caused 
by other than its specific poison. Thus small-pox can be caused 
only by its specific virus ; cholera by its specific infective matter ; 
and mumps by its specific agent. Dysentery has such unvarying 
features, and is accompanied by such certain and infallible lesions 
of one part of the body, that it is universally recognised by eyer^f 
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imter of modem times as a disease having its oriein in a specific 
poison. It is now not questioned that the dysentery which 
rayag^ed the allied armies before Sebastopol, was the same disease 
as that which followed Moore to Corunna; or that the latter 
AflTection was identical with the dysentery at Flushings where it 
was so deadly that it was brought specially under the notice of 
Napoleon, and elicited the remark — "Vhomnme mewrt partoui," 
Then again the dysentery of Marlborough's day was precisely that 
■alluded to by old Froissaxt, in his account of the forces under the 
Duke of Lancaster, in Spain, when exposure, &c., "flimg them 
" into fevers and fluxes so as to carry them off instantly to their 
" graves : * * * for these disorders spared none." 
And indeed the bloody flux may be traced to the remotest ages. 

39. If, then, dysentery is the same now as it ever was, it follows 
that it is caused now as it ever was. If it be caused by a specific 
poison, the same specific poison must have caused it through all 
time. It has been shown that the flux of New Holland is identical 
with that of other countries. Therefore, the epidemic malignant 
dysentery which attacked the diggers on the Victorian gold-fields 
was caused by the same specific poison as that which occasionally 
^ves rise to an idiopathic, or isolated, case in London, and periodi- 
•cally sweeps off its thousands on the European continent. By the 
fatal sign on which Hippocrates laid his finger, we know that the 
same specific poison caused the same specific disease among the 
Oreeks of old, that has never been absent from Hindostan since it 
was peopled by the present races, and that wHl infallibly break out 
4it the next new mining "rush" — provided only the local and 
seasonal conditions be there. 

40. The law of specific poisons being granted — and it is at least 
BB fixed as that of gravitation — ^no possible combination of circum- 
stances can bring about a single case of dysentery, but that which 
produces its speci&c poison. No number of predisposing causes, 
and no amount of susceptivity, or receptivity, can result in this 
specific fiux, if its specific poison be absent. Any theory of causa- 
tion, therefore, which does not provide a cause for every case of 
dysentery that ever existed, must, of necessity, be unsound. An 
^icient cause in one instance must be shown to be an efficient 
<»kuse in all other instances. At least that is the view I take of a 
specific poison, and a specific disease caused by it. And the in- 
ferences I draw seem to me so direct that I cannot understand how 
they should be ignored, as they are occasionally by moderns. They 
are so plain, so easily deducible from the premisses, that I should 
have hesitated about setting down such platitudes, but that they 
would seem to have been lost sight of by some of those enquirers 
who have set about investigating the causes of diseases having 
their origin in specific poisons. Even at the risk of being didactic, 
I have thought it advisable to arrive at some definite understand- 
ing upon this point. For there is such a seeming confusion of 
ideas in some of the observations of writers touching this particular 
matter, that it is as weU to see how it reaUy stands. I observe 
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oertain cnriona things in curreTicf (uid poisaiiig easily as good coin, 
eemB high time to throw them down on the hard counter of 
and try their ring. If the l&w relativo to epeciSc poisooB 

IB I hare put it — if that law has been auperseded ood Bonte 

lajger natural law anbatitnted — I am all wrong. It, however, that 
law staoda aa yet, ae I auepecl it does, it puzzles me somewhat to 
find auch palpably heterodoi doctrine afloat. At present I can only 
conclude Chat one sole, special, peculiar, distinctive, or specific, 
poison is the cause of dysentery. 

41. (d.) Whether more than one factor, or one set of factors, 
are capable of producing a specific poison, is one of those questiotiB 
which may appear to BnropeanH purely speculative, or to have 
little or no practical value or interest. Like that as to tlie spon- 
taneous origin of rabies, or as to the poaaihility of the independent 
production of the vtniB of am^-poi, it may perhaps be regarded as 
somewhat idle and uselesB. I tluuk I observe a tendency to throw 
a little learned cold water on those who have taken some poina to 
■Boertain whether the specific poison of yellow fever can be 
developed in a country fitted apparently (or its development, hut 
in which it haa not yet occurred. These philosophical enquiries 
would seem to be looked upon in some quartera as having about 
the same relative value to medicine, as the ingenious disquisitions 
of theologians on the number of angels that can dance on the 
point of a needle, had to religion. But with all defereuce to the 
really great men who seem to have conceived some such view, I 
■ubmit there is a lack of cosmopolitanism ia decliuing' to enter 
upon the investigation cF this class of subjects themselves, and in 
looking passively, if not somewhat contemptuouslj, upon those 
who have turned their attention to the study of these things. 
Because a question has no direct bearing and no immediate re- 
ference to their own country, is not a sufBcient reason for throwing 
it aside oa worthless, even on the narrow ground of self-iuterest. 
For there ia no saying what light might not be refiected on the 
causation of t^e zymotic or epidemic diseases of every region, by 
the actual discovery ot the specific poison of a cognate disease in 
any region, however remote. 

42. "Whether it be due to lukewarmness, however, or to some 
other cause, must be leftj but there is no recent exposition of the 
laws relative to the factors and conditions for the evolution of 
specific poisons, that I can find. There is nothing at all events hy 
which to determine this important practical question. As it must 
be dealt with somehow, I will put together auch views as I have 
gathered in as ccnipaet a form as possible — though 1 do not pro- 
tesB to reflect the latest views, or indeed any particular viewa bnt 
my own crude ones. The hurried glance I have been able to 
throw over this part of the subject, roust be the eicuse for any 
shortcomicgs. Such is the vi^uenesa and cloudiness of i'us present 
position, that I hardly know whether I am lagging much behind, 
or shooting far ahead, of the phiiosophy of the day, My notions, 
however, may be taken for what they are worth. 
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43. It 18 assumed to be proven that dysentery is caused by a 
specific poison. The question is whether that poison can be produced 
in more ways than one. Practically it may be possible to show 
that it can be; but it must be impossible to demonstrate the 
proposition that it cannot be. This will be evident at a glance, if 
the venue be changed to hydrophobia. It cannot be affirmed with 
certainty that the only source of the hydrophobic poison is in the 
canine race, because as yet no other known source exists ; for it 
cannot be gainsaid that the factors for the specific virus may. pos- 
sibly ezist in some other class, or classes, of animals, for all we 
know, though the conditions may never have met. It is evident^ 
therefore, that there may be other modes of producing the specific 
poison of dysentery than the one, even if we fail in discovering 
them. 

44. But if we accept reasoning by analogy as a. tolerably safe 
g^ide in questions of this kind, we may fairly assume that the 
natural laws by which the development of specific poisons is 
effected, are as fixed and unalterable as all other natural laws. 
Although it may be impossible to prove that the power of pro- 
ducing the hydrophobic virus resides only in the canines, yet the 
chances against any other family having the power of producing 
even a similar virus, must be many millions to one^ Considering 
the thousands of years during which any such power has been 
latent, or not known to man, the chances against its inherent 
existence must be enormous. But this is merely as regards a 
similar virus producing similar effects to hydrophobia. If we 
attempt to calculate the probabilities as to any other family of 
quadrupeds having the power of producing a virus, identical in 
composition and identical in its effects on the human system, with 
that of rabies, we should soon be lost in the numerals we should 
have to handle. For if we take one little division of such a vast 
calculation, we shall soon be satisfied as to the immensity of the 
whole. This large island of New HoUand has been occupied by 
the British now nearly an age — the first batch of convicts landed 
in Botany Bay in 1787 — and during the whole of the period not a 
single instance of rabies has been heard of, either among the 
native dingoes, or among the imported dogs. Nor have the blacks 
any traditions tending to show that the dingo has ever been known 
to go mad. And yet the conditions popularly supposed to be re- 
quired for the development of rabies are constantly to be found 
here, viz., heat and scarcity of water. If, then, in a hundred 
years the factors and momenta for the development of the virus 
have not met in the canine race in this country, by how many are the 
chances increased against an identical virus to that of the canine 
races elsewhere being developed in any other race ? In fact, it 
may safely be accepted as a sound natural law that the hydro- 
phobic poison can be produced only in one way. 

45. If we turn to any of the so-called zymotic diseases having a 
closer analogy to dysentery than the peculiar affection resulting 
from the in£oduction of the virus of a mad dog, we shall find the 
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same unity in causation. There is only one known cause of small- 
pox^ and its origin is unknown. How the factors and momenta, 
whatever they may be, first came together to produce the specific 
poison of this disease, has been discussed by the world, but is 
generally dismissed as unprofitable, because the sole way in which 
the malady now occurs is by contagion. Some authors go so far 
f|£ to say that small-pox cannot be engendered spontaneously, and 
that, if it were possible to stamp the disease out of the world, it 
could never appear again. This, however, rather jars upon com- 
mon sense, as it seems to me, but I refer to it as showing how 
firm is the belief in the fixity of the laws of the development of a 
specific poison. For here, it will be observed, it is not a question 
whether the specific infective matter of small-pox can be developed 
in more ways than one. That question seems to be utterly un- 
worthy of a moment's consideration. Not only have enquirers 
settled that there can have been but one source from which this 
poison came, but that even that one source is dried up for ever. 
There was but one mould and it has been broken. Nature has 
lost the secret of reproducing small-pox, as men have the art of 
staining glass. 

46. All this is clearly unsound and vicious. To say that the 
chances are so many for, or against, a particular result from a 
recurrence of a particular combination of circumstances, ia one 
thing. But to say, either that the result would not follow if the 
same combination were brought about, or that a combination 
which has once occurred in ol^dience to natural laws, can never 
occur again in obedience to those natural laws, is quite another 
thing. I can understand that the spontaneous development of the 
specific virus of small-pox may be a very remote contingency — 
uioagh it might take place somewhere to-morrow, or may have 
taken place somewhere yesterday — ^but I cannot take in the pro- 
position that, because a product which has resulted once &om 
unknown elements and forces, has not been formed a second time 
within the knowledge of man, it can therefore never be formed 
again. For if we examine the thicg closely it appears to come to 
this. The virus was formed eomehow, somewhere, at some time. 
That it must have been formed by some rare combination is 
evident enough. Assuming that the combination took place on a 
certain day, it follows that the world was free from smaU-pox 
before that day. Were not the chances against smaU-pox occurring 
apparently greater the day before it actually occurred, than they 
are to-day against its (spontaneous) occurrence anywhere to-mor- 
row ? And yet it did occur. However, I must not allow myself to 
be shunted too far upon this siding. The main line of argument 
is that small-pox cannot have more than one cause ; and if it be 
successfully maintained that the original cause cannot be repro- 
duced, and that the only possible way in which the disease can now 
be propagated is by contagion, a fortioriy any other causes are 
out of the question. It will be admitted then that small-pox is 
caused by one specific poison, and that that specific poison ia gene- 
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rated in only one way. The same is said of measles and scarlet 
ferer. Their origin is lost in obscurity — they are handed down 
from generation to generation by contagion solely — it is supposed. 

47. Tellow fever is another contagious disease on nearly the 
same footing with the three foregoing. The strong presumption 
that it has only one cause is warranted by the manner in which it 
has spread. Countries having precisely similar conditions as to 
latitude, soil, Slc., as those in which yellow fever has prevailed, have 
remained exempt until the specific poison has been conveyed to 
them and has become naturalised. That the conditions for the 
evolution of this poison are very rarely brought together, may be 
deduced from the fact that writers hold about the same views as to 
its spontaneous generation that are held with regard to small-pox. 
I slbiall have more to say, however, as to the probable origin of 
yellow-fever, which does not appear to me so obscure as that of 
«maU-pox. 

48. Very little' is known as to diphtheria, but that little points 
to its having but one specific poison evolved by the same factors 
through all time. The appearance, disappearance, and reappear- 
ance of this obscure malady during past ages, with long intervals 
between the epidemics and the total disappearance of sporadic 
«a8es for considerable periods, not only argues one specific poison 
built up by one set of factors, but would seem to show that the 

: disease has had an independent origin, when it has broken out 
after leaving the world for many years. One of two things must 
htkre happened. Either the specific poison of diphtheria has been 
«tor8d up between the outbreaks in some mysterious way, as the 
choleraic poison is in Europe occasionally, or the factors have been 
brought together under the same conditions as before, with the 
mneipesult. Of the two views, I am more disposed, at present, to 
take the spontaneous evolution theory. The point, however, at 
present, is whether the specific poison itself can be evolved by 
more than one process ; and upon that point, I submit, there can 
be but very little doubt. 

49. The several specific poisons of leprosy, glanders, hooping- 
cough, syphilis, intermittent and remittent fevers, cholera, and 
many other diseises, seem to be all formed by their special factors. 
Very little is at present established in connection with their origin, 
however, in any instance except one. Indeed at this moment the 

. world would seem to be in pei^ect darkness as to the conditions of 
evolution of more than a single specific poison. Enough is known 
of some of them, though, to establish the law that they are to be 
produced only by the arrangement of certain elements in a special 
manner. And the same law may probably, if not undoubtedly, be 
a^>lied to all of them. 

50. There are two kinds of fever, having such strong marks of 
resemblance and occurring so frequently under such similar external 
circumstances, that up to a recent period they were considered to 
be merely modified forms of one disease. It ia only within the last 
few years that typhus fever and enteric (plim typhoid) fever have 
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been pronounced to be separate and distinct affections^ each caused 
by its specific poison. This division has been effected by means of 
a series of careful and shrewd observations^ aided by sound induc- 
tive reasoning. Each disease has its peculiar eruption and its own 
loeal internal lesions^ which are now readily recognised by the 
physician. As these two fevers are intimately associated, as to 
origin, with dysentery, and as there are fair grounds ^or believing 
tiiat what will throw light on any one of the three diseases wiU 
tend to clear up the causation of the other two, I will postpone 
enquiry as to the factors concerned in producing these specific 
poisons until after dealing with that of dysentery. It may be said 
here, however, briefly, tlmt the whole evidence goes to show that 
these specific poisons are formed in only one way. 

51. The animal and vegetable kingdoms furnish innumerable 
instances of specific products from the same factors. In fact, there 
is but one law of unbending uniformity. The same causes must 
produce the same effects, and the same effects can only be produced 
by the same causes. By way of sharp illustration there are the 
different venoms of snakes, which are formed in all countries from 
the same classes of materials and apparently in the same manner. 
The fluid containing the poison has the same chemical composition 
in all the instances where an analysis has been made. Organic 
chemistry has failed to detect any variation in the elements, or 
their quantities. The formula for one venom stands as a formula 
for all venoms. And the miscoscope does not reveal any difference 
in the arrangement of the molecules. There is no appreciable dis- 
tinction between one venom and another, therefore, and yet each 
venom has its own special, peculiar or specific, effect on the animal 
organism. The bite of the rattle-snake, of the cobra, of the coral 
snake, and of the deaf adder, is followed hj its own train of symp- 
toms and effects, each well-marked and clearly defined. If it be 
supposed that a difference in nutrition may to a certain extent 
assist in accounting for the difference in the venom of snakes found 
in countries widely apart, there is the fact that in some places not 
far from Melbourne one may procure, from the same swamp on the 
same day three kinds of snakes, each of which, though subject 
apparently to precisely similar conditions, shall have a perfectly 
distinctive, or specific, venom. 

52. No attempts to change the specific products of vegetation 
have ever succeeded, or can ever succeed. The correlation of vital 
forces is such that one eternal law fashions all results. Cultiva- 
tion may produce a variety, but cannot create a species. And by 
the fruit, the tree may always be known. There is no occasion to 
point this by illustration, for it is too 'patent to admit of doubt or 
question. I will pass at once, therefore, to the conclusions I have 
formed — whether rightly or wrongly I must leave— on the subject 
of the present question (<2). 

53. It appears to me that the conditions for the production of a 
given specific poison must always be the same. And every specific 
poison has its specific conditions of evolution. In other words^ 
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A NEW THEORY OF THE CAUSE 

OF DYSENTERY. 



55. I sulnnit tliat there is but one oauae of dysentery^ and that 
that cause is human excrement on the^ surface of the soil. And^ 
farther, as a corollary, that human excrement is incapable of 
causing dysentery, when undergoing any kind of change or de- 
composition in the soiL The view I take, plainly and simply 
stated, is that this disease occurs when f OBcal matter is left on the 
surface of the ground at seasons favourable to certain changes in 
this substance ; that these changes result in the evolution of cer- 
tain products which are given off and pollute the atmosphere — 
causing the specific effects of dysentery ; and that as a consequence, 
sporadic, endemic, or epidemic, dysentery, cannot occur, unless 
foBcal matter be exposed as indicated. Moreover, the noxious 
emanations from excrement which cause dysentery cannot be 
given off below a certain temp€>rature ; nor can they come from 
excrement at any temperature without moisture; nor when excre- 
ment is covered with earth ; nor when it is contained in any kind 
of receptacle placed below the surface of the soil for the purpose - 
of receiving the excreta as they come from the body. [The ques- 
tion of water-pollution is excluded from these views, and wiU be 
dealt with apurt.] 

56. And this is the whole pith of the thing — the sum and sub- 
stance. The reader will not be surprised perhaps that I was 
nearly dismissing so simple and, apparently, so self-evident a cause 
of dysentery from my speculations, on the ground that it must 
have been examined into before and found insufficient. He may, 
moreover, refuse to credit the possibility of this explanation of so 
terrible a malady being the correct one. He may be disposed to 
treat it with contempt. Or he may even find in it subject for 
ridicule. It has its comic side no doubt for some minds. Tet the 
flippant might be startled if they had the capacity to apprehend 
the consequences of this view of the cause of dysentery — ^if cor- 
rect. It might arrest the coarse jest of the common soldier even, 
to be told that of all the thousands of his comrades who died in 
•the Crimea in the horrible tertures of this, the most dreaded and 
most fatal of all camp diseases, not one need have sickened had this 
been known and had the Provost-Marshal done his duty. For it- 
will be patent to the reflective, that should this simple notion turn 
out to be right, the discovery of the cause of dysentery leads 
straight to a ready practical means for its prevention. No great 
inventive genius is required te devise an efficient mode of applica- 
tion. In the attack on Sebastepol, for instance, it was but to sink 
a few shafts in the saps and parallels sufficiently deep to prevent* 
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-tJieir OYerflowing from the rains; or, if this was impracticable, 
from the nature of the strata, or from any other cause, to have 
introduced some form of handy portable latrine. At the rear of 
the tents a few rows of ships' water-tanks would probably have 
.answered the purpose. Even if they required emptying, or aban> 
doning, and the substitution of others, it would not have cost 
much. The French, of course, with their turn for expedients, 
would have kept their quarters free from danger; but if our other 
>alliee, the Turks, trusting entirely to Allah, reused to conform to 
jso serious an innovation, and persisted in spreading pestiferous 
germs throughout the neighbourhood, either their assistance at 
that spot might have been declined, or we should have undertaken 
their hygienic work for them. It would have cost less in blood 
and treasure. As for the camp followers — the storekeepers, the 
gi^-vendors, and the whole tribe of hangers-on — there need have 
been no great difficulty with them under martial law. A pro- 
*€lamation hinting at whipping, d^ortation, and other summary 
^modes of dealing with offences, coupled with a vigorous adminis- 
tnktion of the prescribed regulations, would have had the effect of 
preserving the air from noisome and deadly effluvia. But all this 
is premature. Much has to be done yet before its truth can be 
affirmed. Still it may serve to bring one of the facets of the sub- 
ject into view and thus relieve it from the grossness of its aspect 
to the educated Englishman He will disregard the nauseousness 
of details while looking at the vast issues depending .'^issues not 
•only affecting the well-being of armies, but the health and life of 
the whole civilised and uncivilised world. It is true his own 
-country is fortunately free from this plague of dysentery, because 
England spontaneoudy and unwittingly adopted the only national 
means of stamping out the foul disease ; and no purely British 
■community in any portion of the globe will ever be liable to epi- 
demic dysentery when it has the means of adhering to its inherited 
-or acquired habits of decency and cleanliness. But he must not 
f otget that all other nations besides — except a few populations — 
have not adopted the salutary customs that his ancestors took up 
some hundred and fifty years ago; and that, consequently, they 
■axe still subject to the visitations of fearful epidemics of dysentery. 
Be has only to look back to the authors quoted to realise what 
•dysentery in a country really means and involves. And, whatever 
present contempt he may have for the theory propounded as to 
the cause and prevention of so much disease, he will at all events 
see tiiat the particulars I shall have to enter into are redeemed by 
the object in view. He may be reminded also that although Eng- 
land Ims undoubtedly got rid of dysentery, there are fair grounds 
for assuming that she has substituted other and equally fatal 
diseases, by the very means by which she happened to extirps^te 
this one. 

57. Although I cannot adhere rigidly to method in what f oUowp, 
4tBd must be held excused for not observing all the forms, I will 
Jay down such propositions as will enable me to group the principal. 
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arguments. The reader will And such eyident marks of haste 
throughout this little volume^ however, that he need not wonder 
at, and will perhaps forgive, any defects in the arrangement. In 
offering the following propositions, it will be understood that the 
mode of empoisonment of water is left out of consideration for the 
present. That source of dysentery being excluded, I submit : — 

I. That the elements essential to the formation and develop- 
ment of the ^specific poison of dysentery are contained in 
human excreta. 

n. That a certain degree of temperature ; a certain amount of 
exposure to the influence of the atmosphere ; and a certain 
quantity of water, or moisture in the air ; are, each and all, 
necessary conditions for the evolution of the poison from 
fcecal matter. 

m. That the quantities, or values, of the poison formed, are 
determined by the amount of excrement submitted to the con- 
ditions; and by the more or less perfect application of, or 
submission to, the conditions. 

IV. That the poison thus formed passes into the atmosphere, 
and is capable of producing dysentery in those exposed, to a 
certain extent, to its influence. 

58. It must be admitted that the second of these propositions i» 
somewhat vague, indeflnite and bald. Tet to those who apprehend 
the difficulty of laying down general principles upon insufficient 
data, it will be evident that I have -no adequate means, at present,. 
of fixing or. limiting the range of temperature within which the 
dysentery germ may be formed ; or of determining the period of 
exposure necessary either to complete its formation, or to destroy 
the power of forming it ; or of saying what precise amount of water 
is absolutely required for, or what degree of fluidity might inter- 
fere with, the perfecting of the poison to be disseminated through 
the atmosphere. AU these points and many others which will be 
alluded to, as well as the vast number of important considerations 
which have been left untouched, must be relegated to future ex- 
plorers in the field. I have been unable to do more with the 
imperfect materials at my disposal. I have not been in a position 
to make an experiment, or to utilise the microscope. I have 
nothing, in fact, to offer in support of the theoretical views 
advanced as to the causation of dysentery, but what has come from 
books and reflection. Therefore I have not hazarded in these propo- 
sitions more than I shall be able to substantiate, as I believe, by 
arg^ument. 

Proposition I. 

59. It will be sufficient to observe here that the source of 
dysentery pointed out fulfils one of the great essential require- 
ments in all explanations of causation. It is one of the very few 
things that can possibly be concerned in this ancient and wide- 
spread disease. It answers to the test of universaUty. It cannot 
be rejected for want of catholicity. The other omnipresent and 
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ubiquitous causes which have been mooted — e,g., air, water, earth, 
food, &c. — clearly do not furnish an efficient cause, either singly, 
or in any combination, for every case of dysentery that has ever 
been caused. They all break down somewhere. Though they 
may suffice, in some ways, to account for many outbreaks of dysen- 
tery, they fail here and there to explain the evolution of its specific 
poison ; as, I venture to think, has been shown. If the dysentery 
germ, then, has been once formed when these agents have been 
absent, it follows that it could never have been once formed as a 
consequence of their presence. For, as has been seen, the factors 
and conditions of a specific poison are as specific as the poison 
itself. 

60. Although non constat that the exhaustive process is final 
and conclusive in investigations of this nature — for the reason that 
it is impossible to know when exhaustion is exhausted — still, if it 
be shown that all other causes of dysentery are ineflcient, it adds 
material strength to the presumption that human excreta are the 
efficient cause. If this assumed cause does not fail, where all other 
assumed causes fail, it is a good negative proof that it has been 
rightly assumed. But not only will it have to be shown that this 
theory still holds together where all other theories give way, but 
that it is not to be broken by any means. Whether the elements 
found in foecal matter form the basis of the dysentery germ is to 
be tried by all the tests to which all other hitherto alleged causes 
have been submitted, and by all those which can be suggested. If 
it cannot do this — if a single instance of dysentery occurring in 
any age or country can be shown to have been brought about by 
other means — there is at once an end to it. If it be proved, either 
that some other agent has caused an attack of dysentery, or that 
foBcal matter could not possibly have caused it, the theory is un- 
sound. 

61. But if, on the other hand, the evidence to be produced be 
trustworthy and admissible, and will bear the interpretation put 
upon it, it will be seen that there are at least tolerably fair grounds 
for believing that the human excreta play a very important part 
in the production of the dysentery germ — ^if not the actual part 
here assigned to them. Perhaps nothing short of the absolate 
discovery of the germ itself within the body and the tracing it 
clearly 1x> its source in the excreta, will be held to be positive proof 
of the correctness of the theory as to its origin. Whether this 
proof will be forthcoming will depend upon the microscopists per- 
haps ; — that is, supposing the germ to be an organic substance — a 
tangible body. Tet without this visible proof, I submit that it 
may be quite possible to arrive at a safe, sound, logical conclusion 
that the active agent in the causation of dysentery comes from the 
source indicated. Even if the microscope, or organic chemistry, 
fail to bring out the precise nature of the agent, whatever it may 
be, it does not follow that it cannot be connected with one set of 
factors so closely, as to amount to a certainty that it is the product 
of those factors. Much more complicated problems have been 
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worked out by pure induction and have been subsequently proved 
to have been soWed correctly. Not only astronomy but every 
branch of science and art con furnish instances of the kind. And 
medicine has at least one glorious instance of sound induction. 
Therefore, even in the event of the physical proof failing to sub- 
stantiate the conclusions here arrived at^ there is still the inferential 
proof left. Of course if microscopical or chemical investigations 
show that the dysentery germ cannot be evolved from excreta, or 
that it is the product of other factors, that is another thing. This 
theory then falls to the ground. But the merely negative fact 
that the germ, or specific poison, cannot be found; or that if found 
it cannot be traced to, or connected with, f oecal matter, is not suffi- 
cient of itself to invalidate, or upset, the theory that it has its 
origin in f cecal matter. It might tend to delay the acceptance of 
the view, but it could have no other disturbing influence, if the 
yiew be shown to be correct in all other respects. 

But before going any further in this direction, it will perhaps 
be advisable to consider the first and second propositions con- 
jointly. Together they form the keystone of the arch, and it 
will be more convenient to deal with them thus than separated. 



PROPOSITIONS I AND II. 

To avoid needless repetition it will be assumed that f oacal matter 
is the basis of the dysentery germ, or that it contains the elements 
essential to the formation of the specific poison. The mode or 
modes by which the elements are subjected to changes and rear- 
rangements ending in the production of the active agent of dysen- 
tery have now to be considered. For convenience of reference, the 
subject may be divided into — A. The dysentery germ. B. Tempera^ 
ture. C. Atmosphere. D. Moisture. E. Other conditions. 

[A.] The Dtsbntbbt Gbbm. 

62. This great difficulty may as well be grappled with at once. 
It is the stumbling-block of causation in every direction — the one 
obstacle to the prevention of a large mass of disease. The subject 
is a wide one, and I shall have to travel out of the direct road to 
dysentery. Still, although the course taken may seem erratic and 
unnecessarily tortuous, "^e reader will probably find a " blazed" 
line of thought leading him eventually to the object he had in view 
when starting. 

63. At the present moment the dysentery germ is hypothetical ; 
unless the claim of Hallier, to be alluded to presently, be admitted 
as a discovery of the germ. It stands on nearly the same footing 
with the " typhus germ," and the " cholera germ," and the specific 
germs generally — except one. These germs have been assumed 
hitherto ; though the German school of miscoscopists has shown that 
certain minute fungoid growths are present in the bodies of those 
affected with so-called zymotic diseases. These cryptogamic fungi 
have such well-marked and distinctive oharaoters, that, it is said. 
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-their oeHs, sporules and filaments, may inyariably be recog^nised 
.«nd determined and their species made out. The fungus of each 
• of these diseases is, in f aot, a specific fungus ; and, according to 
Hallier, it is the active agent, or principle, or the specific germ, of 
the disease. Both Klob and HalUer haye inyestigated the subject 
-of the cholera germ very minutely. I have the work of Professor 
Klob now before me, bat I regret that my knowledge of the labours 
of HaJlier is very fragmentitfy, from having been picked up here 
and there in periodicals, or filtered through the works of others. 
Elob would appear to conclude, from the fact of its constant pre- 
sence in the dejections and vomited matters of cholera patients, 
that a Bacterian fungus — ^the Zoogloaa Termo — is the cholera germ. 
Whether this cryptogam is identical with the one described by 
Hallier as the cholera germ, I do not know ; or whether, supposing 
these observers agree, tiie Zoogloaa Termo is the true specific germ 
of cholera. Indeed I need not stop to enquire whether this micros- 
copic organism is the active agent in producing cholera ; for I have 
neither data, nor the necessary qualifications to enable me to do 
anything definite with them, if I had. I can only say that while 
the observations of these accomplished microscopists, and some 
•others, appear to have been conducted with great care and to be 
deserving of the highest consideration, they are as yet but stepping- 
stones to practical results. Until these errant fungi which have 
found another substratum in the human system, are traced back to 
their nidus, or their parent source, their discovery in the body 
lacks its chief value. To connect them with their origin will be 
" the crowning of the edifice." 

64. The only instance of the actual discovery, in its complete 
sense, of a specific germ, is that made by Dr. SaUsbury, an Ameri- 
can physician. As this vastly important discovery has by some 
unaccountable means dropped out of notice, and is not even alluded 
to in recent works, and inasmuch as it bears obliquely on this 
question of the dysentery germ, I must give a short account of 
it here. But first I will briefiy refer to another cognate enquiry 
in which Dr. Salisbury was engaged, as it illustrates the remarlra 
before made with regard to the attitude assumed, by some Euro- 
pean savans, towards those who have gone into the matter of the 
•origin of diseases which are supposed unlikely to occur de novo^ 

Investigations as to the factors of the exanthems, syphilis, yellow 
fever, and the like, are held to be idle, speculative, and useless ; 
for the simple reason that, as we have the diseases now, it is a 
waste of time to enquire how they originated — a most unsatisfao- 
tory and unphilosophical conclusion. 

65. In the year 1862 Dr. Salisbury published in the American 
Journal of Medical Sciences his account of the curious connection 
between measles and mouldy straw. He states that the disease 
may be produced by inoculation and other infection with straw 
fungi. Is this the case ? If so, does the scientific world think it 
valueless ? From the fact that there is nothing whatever relative 
ito- the subject in later treatises on measles, I assume that Dr. 
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Salisbury's statements either want confirmation, or haye been 
disproved. If the latter, there is no more to be said — but I haye 
not fallen in with the disproof. If the former, it seems strange 
tiiat so singular a set of ^statements should have remained so long 
without being thoroughly tested and sifted and dealt with one 
way or another. Hallier gives a cryptogam — one of the Miicorini 
— as the specific f ung^ of measles. Has this mucor ever been con- 
nected with mildewed straw? Or has the whole matter been 
allowed to fall into oblivion, because measles is established in the 
world and its cause is of no consequence ? Tet who can tell but 
that the light refiected from a full knowledge of the origin of 
measles, might not be thrown on diphtheria and lead eventually to 
the elucidation of the causation of that malady ? 

66. In the same Journal (1866) are the results of some experi- 
ments made by Dr. Salisbury, with a view to ascertain the causes 
of an intermittent fever in the valleys of the Ohio and Mississippi 
in 1862. Substantially they are as follows. He procured the secre- 
tions from the mouth and air-passages of those affected with the 
ague, and found that they invariably presented under the microscope 
certain peculiar, distinctive, oblong, cellular, bodies, which he de- 
scribes, very like palmellse. There were many other cryptogams 
and cells and sporules of other species of fungi, but they were not 
constant. He set on foot some ingenious experiments in order to 
trace the connection between these cellular bodies and the pal- 
melloid plants growing in the vicinity of the ague districts, and to 
determine the relation between them and the local miasmatic 
disease. Dr. Salisbury brought out that these peculiar oblong 
cells came from the palmelloid plants ; that in certain stages and 
conditions they were taken up into the atmosphere by the night 
fogps or mists ; that, with minute organisms of other kinds, vege- 
table and animal, they remain suspended in the damp air below a 
certain elevation; and that they caused the intermittent fever. 
He calls this Palmella the "ague plant," and he established its 
right to the title by curious and seemingly convincing proof. He 
t(^k some earth containing 'the cryptogams, in a fit state to induce- 
intermittent, to some hills about five miles away from all malaria. 
He placed this earth in boxes on the window-sill of a room, in which 
two young men slept, on the second story. The window was kept 
open, and both these martyrs got decided tertian ague, one on the 
12th, the other on the 14th, day. Dr. Salisbury made yet another 
similar trial — equally satisfactory. 

67. Assuming that dae care was taken in these experimental 
essays to avoid all sources of fallacy, as well by the experimenter 
as by those experimented on ; and assuming moreover that the 
statements have not been impugned — and I have no reason to 
believe they have by actual experiment — ^it would certainly seem 
that the ague in these cases was ^opixr hoc. If so, this discovery 
is unique. There is nothing like it in the history of specific 
poisons. And Dr. Salisbury may fairly claim to have been the first 
to discover a germ and to connect it with its source. Other ex- 
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plorers liaye found cryptogamio fungi in zymotic diseases^ but 
none, that I can find, have sheeted one home, as Dr. Salisbury has 
done, to its original substratum. 

68. It is the want of this finishing stroke which leaves the 
labours of Klob, Hallier, and other microscopists in this position : 
— either the germs they have discovered may not be the specific 
germs which cause the diseases ; or, conceding that they are, the- 
- inability to follow these fungi up to their hatching grounds 
deprives the discovery of immediate practical value. For, im- 
portant as these partial discoveries must be eventually, still so 
long as the cryptogams which find their substrata in the human 
body and cause disease there, cannot be connected with the 
particular substances from which they spring, it is evident that 
efficient measures cannot be taken to prevent their growth and 
subsequent dispersion and invasion of the body. It would not 
necessarily follow that, even if their origin were known, steps 
could be taken at once, with success, to check, arrest, or prevent, 
their development. Tet it would undoubtedly be a great point 
gained to kiiow precisely what to aim at. If it were found, for 
instance, that the substratum necessary for the due conversion of 
the [hypothetical] cholera germ into the [hypothetical] cholera 
poison, is a vegetable, or animal, matter, in a particular state of 
decomposition in the soil, it might not be practicable straightway 
to eliminate that matter, or to alter its conditions. But it would, 
perhaps, be possible to devise hygienic arrangements to meet, or 
preclude, future choleraic visitations. And in any case a deal of 
fruitless labour would be saved. Therefore the finding certain 
vegetable parasites in the body in zymotic diseases, is but the first 
step, though an important one, in the right direction. Until 
the tag is put on, as Dr. Salisbury put it on the " ague-plant," 
search is only in the inchoate stage. 

69. In hunting through modern periodical literature for any 
recent light upon the causation of dysentery, I was somewhat 
startled and perplexed, at first, by falling across the subjoined 
paragraphs from the New Sydenham Society's Retrospect for 
1869-70. They precede the extract, already given, relative to Dr. 
Dyes's discovery. 

"Pfeiffer {^'Zeitschr. f. Parasitenhunde,' i, i] gives a historical 
review of the occurrence of dysentery in Thilringen. Hufeland, 
in the epidemic of 1795, had already recognized the contagious 
principle in the stools of dysenteric patients. No accounts of any 
outbreak since the widespread epidemic at the end of the last 
century exist. In 1868 dysentery was so prevalent in Weimar 
that about 1200 in a popi:dation of 15,000 were attacked, and at 
least fifty died. The epidemic commenced June 15, and gradually 
died out towards the middle of September. It was most common 
in the narrowest and most thickly inhabited streets, and appeared 
first in the same districts of the town in which typhus (typhoid ?) 
and cholera had occurred in 1866, though it was by no means 
confined to them." 




'' Hallier (ib., 71) woa supplied b; Ffeiffer vith fbe aecsBsar; 

niaterialB for bis iDTestigation, and claimB to have diGco^Ered the 

parasite whicli is tlie vaase of dyHentery, The vegetabla grovth 

foimd in the stools of patients affected with this disease is so 

jimilar to that found in the evacaatioiis of cholera, tjphua 

I (typhoid ?) fever, and other infectious diseases the chief sest of 

I which is the intestine, that it woald be impossible to employ it by 

I itself as a meaud of dlstiiiguishiDg these affections. At the same 

F time, he holds that the spores found in the diseases nientioaed 

have a different origin. Eiperimeuts made by planting prore that 

the parasite found in dysentery is the sporule of an entirely 

.distinct fungus, not obtained by the cnltivatioQ of any other mioro- 

I .40CCU8, and apparently unknown to most observers. Whether it 

I be the cause, or only an accompaniment of the affection, can be 

I .Battled by experiment alone." 

I 70. ThiBanaouncementthatEalliertormaUy "claims tobave dis- 
I *OTered the parasite which is the cause of dysentery," was rather 
[ disconcerting: for it looked at first sight asthough the wholetrain 
■ of the causation of the disease had been opened up. EalHer had 
aerived, per saltam, at what the world had been labouring at in vain for 
[ Aentuiies. It seemed as though the solution of the problem which 
P I had juflt coropaaaed, had been found out and already appropriated 
f by the microBcopiat ; and, though I oonld not decently begrudge 
I him the discovery for humanity's sake, yet it will be granted, 
I perhaps, that it was slightly veiing that after aJI these 
I thousands of years daring which no one had divined the c&use 
I of dysentery (except Moses), two men should have hit upon it 
I independenUy of each other and by different methods, within a 
I ■ooaple of years, and that I should be the second in point of time, 
t X thought of the two astronomers and their one star. 
I 71. My first unpression was to drop the subject and leave it to 
I Hallier; especially as it was altogether foreign to my pursuits. 
L But upon examining the position more carefully, it occurred to me 
t that possibly the micrococcus Hallier had discovered might not 
turn out to be the true dysentery germ after all ; and that, even if it 
I were the actual geim, he might not have succeeded as yet, and 
I might never succeed, in tracking this fugitive cryptogam to its lair. 
Uauy other fuugoua growths had been made out, but they were 
I etill but hypothetical germs of the disease in which they had been 
I found. Again, the echo of the actual discovery of the dysentery 
I germ would have reached even the Antipodes in two or three 
L months ; and though I could not make out the exact time when 
[ Hallier discovered these sporules, it was clear at any rate that 
p itheir cultivation had not borne available fruit by the time of the 
Pranco- Prussian war. For in the Lancet of November, 1870, is an 
interesting account of dysentery njid typhoid fever at the seat of 
war, written by Dr. Wibel, Physician to the German Hospital at 
I Hanuy. That dysentery had not been averted in tbe Qerman camp. 
I ^uid that no special means had been taken to avert it, was proof 
I positive to my mind that HaUier bad failed in bis endeavours to 
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connect the f nngus he had found with its origin. If he had suO' 
ceeded, he wonld have taken in all the consequences of such a 
discovery at a glance. And« from what we know of the organisa- 
tion of the Prussians, there would have been but little dysentery— 
or typhoid fever. All things considered, then, there were strong 
grounds for concluding that Hallier had not, so far, produced that 
direct and immediate effect which an acquaintance with the actual 
cause of dysentery would have enabled him to make. The quick 
thought of a ready means of prevention of this disease would have 
trod upon the heels of the knowledge of its causation. The one 
cannot be learnt without the other following closely. Therefore 
as Hallier had not shown how to prevent this affection, or lessen it 
during warfare, I felt he could not have been possessed of the 
secret of its origin. So I took heart of grace again, and went on 
with my rough work with the uncouth materials at hand. If 
Hallier, with his finer and more delicate implements, shall have 
succeeded before me in evolving the same cause— or another 
efficient one — of dysentery, I shall heartily wish him joy r^though 
it is superfluous, for I know the feeling he will have had when the 
thought of the full effect of his discovery breaks upon him. 

72. Although it may not be prudent to hazard theories as to the 
precise mode by which the dysentery germs are developed and 
scatteied in the air — for upon a point of this nature all one's 
notions can be, at best, but guess-work at present — still I have no 
such morbid dread of being shown to be wrong hereafter, in mat- 
ters of pure speculation, as to be deterred from risking views 
which I conceive to have, possibly, something in them. I have no 
especial sympathy with that 'extremely cautious order of men who 
are everlastingly afraid to air a thought, lest peradventure it may 
some day turn up to their discomfiture. Eight or wrong I shall 
strike. If right, it's something done. If not — what then ? One 
is in a glorious majority, and there's a goodly company to keep 
one in countenance. 

73. In the first place I may observe that the microscope is not 
essential to the proof of the theory here advanced as to the causa- 
tion of dysentery. I affirm confidently that if this marvellously 
valual^e aid to investigation had never been discovered, it would 
still have been perfectly feasible to have established the correct- 
ness, or to have shown the unsoundness, of that theory. The 
views I hold admit of proof, or disproof, by much more ready, 
practical, and coarse, yet thorough and convincing, tests. Any 
man of ordinary sagacity can devise means to put such simple 
propositions as are submitted to an experimenium crucis ; and two 
or three years would suffice to settle their fate without the inter- 
vention of the microscope. There is no absolute necessity, there- 
fore, to invoke the assistance of this instrument to determine 
whether or not foecal matter is the only source of dysentery. Tet 
it would be folly to discard so useful an ally — especially having 
in view the causation of other diseases. Though it might be 
possible to demonstrate the broad fact that dysentery depends 
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solely upon excrement for its endemic and epidemic outbreaks 
without microscopical research ; yet there are many obscure points 
in connection with the origin of the disease, that can be elucidated 
and finally disposed of only by the microscope. On this elaborate 
combination of lenses we must depend for complete enlightenment, 
not only in dysentery, but as regards the remote causation of most 
other diseases. 

74. In fact I believe the discovery of the cause of this very 
disease could not long have been delayed. I suspect the micro- 
Bcopists are on the high road now, and a veiy few years or hours 
might suffice to lead them to it. Supposing that I have blundered 
x>n the thing, I shall only regard it as an anticipation of their 
work and feel that it has been snatched, as, it were, from before 
their eyes. If the micrococcus of Hallier should be the veritable 
germ, and its nidus should prove to be the one I suggest, it is 
most improbable that that nidus should long have escaped detec- 
tion. Either Hallier himself, or some other shrewd observer, would 
infallibly have hunted it down. There was no help for it. 

75. There are two principal modes by which f cecal matter, under 
the conditions specified, may be supposed to cause dysentery. One is 
that the putrefactive changes, or the fermentative processee, it 
undergoes, give rise to the formation and evolution of poisonous 
gases, or mephitic exhalations ; which gases, or exhalations, mixing 
with the atmospheric air in certain volumes, or proportions, are 
received into the lungs and produce the ejection. The other 
mode of causation is this : — that f OBcal matter after i*ain, or in 
damp or moist weather, is invaded by cryptogamic f angi (say) of 
the Physonvycetous kind — or in other words is covered with a Mnd 
of mould, or mildew ; that these plants pass through their succes- 
sive stages to fructification ; and that then the sporules and other 
minute portions of the plants are disseminated by currents of air 
during the day, or are suspended in the atmosphere by the dews of 
night--as in the case of the *' ague-plant" (66). Of these two pre- 
sumable modes by which dysentery may occur from excrement, I 
am disposed to discard the first for many reasons which need not 
be gone into j ast now. The second, I am indined to think, is some- 
where near the mark — if it has not hit it. 

76. Most men of observation will have noticed the difference 
between the mildews on the dung of animals. The microscope 
demonstrates the specific characters of most of these various fungi, 
which, however, do not appear to have been studied with that ex- 
treme care and minute attention which have been displayed in 
investigating some classes of cryptogamic plants. Very little, in 
fact, seems to have been clearly made out in this singularly im- 
portant, though not inviting, field. I have hazarded the view that 
the mildew on the excrement of man which causes dysentery, is 
one of the PJvysovnycetes ; but I am not prepared to say that it may 
not be one of the little known genus Sporolrichvm, or some other of 
the largely distributed tribe of Hyph(mycetous f ung^. It seems to 
me more than probable, however, that the dysentery germ, if of 
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fongous origin, comes of some Hydrophora, or Mucor, or PiZobolits. 
Bnt the whole of this branch of Mucology is involved in so much 
obscurity, that there is no knowing whether the dysentery mildew 
may be one of these, or a Xylaaia, a Hypoxylon, an Agaricus, or a 
new and distinct fungus. It may never have been described, or 
observed. ^ 

Of the germs Hydrophora, only two species have, apparently, been 
defined in Britain — ^the H. stercorea, and the H. murina. The first 
of these is described as being common on the dung of animals after 
much rain; and the second has been shown by Fries to be peculiar 
to the dung of rats. (Sowerby names this Mucor fuhms.) 

With regard to the gemus Mucor, there seems to be great doubt 
whether the last should be separated from it> Its most common 
species is the M. mucedo, a form of mildew not unlikely to be the 
active agent in much. mischief to animal organisms. There are 
many other species of Mucor, having their homes on decaying 
fungi, and rotten pears and gourds ; but the only one that need be 
referred to is the M, canmus. This is said to be very common on 
the excrement of dogs and cats in very wet weather. [It is to a 
species of this genus, by the way, that Hallier ascribes the measles 
germ. In the translation of Niemeyer's Text-Book the fungus is 
given as the M. muado ; but this I take to be a misprint for If. 
mueedo.'] 

The genus Piloholus seems to have received but littlia attention^ 
except from Cohn, whose works I have not got. The most I can 
learn is that the Piloboli are little moulds growing upon dung. 
Cohn would seem to have studied P. crystaUirms, but I know nothing 
of its nidus. 

Of the other genera named, I find but little more than the names 
and some of the habitats of the species given. Thus I find such 
notices as follows : Xylaria pedunculosa : " on soil mostly attached to 
dung^-not common." (Berkley). Hypoxylon coprophiltvm : "on 
dung." (Fries). Agaricus coprvnus Hendersonii (Seeman) '* horse dung. 
This I have seen only once in Orackly Wood." A, chioneusi " wood or 
dung — ^rare." A. ovalis : (Fries) " on dung — ^rare.'* A. albo^aneus : 
" on dung — not uncommon." A. stercorarius : " on dung." A 
semigUhaius: "on dung — ^said to be poisonous — extremely com- 
mon." (Berkley). CoprvMis : " deliquescent Agarics growing for 
the most part on dung in all parts of the world." (Hooker) C. 
Colensoi: "on dung." Onygena felirui: "dung of cats." 0. 
eorvina : " raven's dung." 0. equina : " on decayed hoofs of horses." 
Ascophora elegans : " on fowls' dung." Aspergillus dubius : /'rabbits' 
dung." Botrytis Jonesii : " on dung." Pexiga stercorea : " cow and 
horse dung." Sphcsria stercoraria : " sheep and horse dung." Asco- 
holus cUiainis : A, furfuraceus : A. glaiber : A. cameus : all on cow 
dung. A. vinosus : rabbit dung. Poronia punctata : " on horse and 
cow dung — not uncommon." Sderotivm, stercorarium : "dry cow 
dung." But I need not specify the remainder : — a score or so more 
oonnected with dung would perhaps include all the species made 
out. Mr. Archer and Mr. Gxmn, of Tasmania, by the way^ con- 
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tribute m the anbject, I obserre. ThaformerbotauistliHsadiBtiiict 
Jfutor — [ST. eervinoleacua — Berkley.! — (oand " on the dung of some 
•maU wild aDimiil." He also found a peculiar mildow on the dung; 
of the Phylacinua Hamrii, or cynocephalua ; — the Taamanian t^r, 
or hytBDa. The Baron von Mueller has not ;et arrived at thia 
divifiioa of the botan7 of Now Holland in his great work. Wien 
he doea come to it, tbeie can be no donbt but that mucolog? will 
be enriched with new, xaie and intereuting mildews. 

77. Making all dne allowances for the iafonnatiou contaiaed in 
the recent valuable monograma upon the fungi which are not 
within my reach, and for such late contributions to this especial 
branch of enquiry a3 I Dan know nothing of, it ia ;et perfectly 
olear to my mind that this particular department of cryptogamic 
investigation has not been attended to with that care which has 
been bestowed on many others. I have not had over much time 
to Hearch diligently, it is true ; but from such oooasional glanoex 
OB I have been enabled to throw over the works on thia subject, I 
eoDclude that thia wide field has scarcely been entered on by 
microscopical and other labourers. As I confess to heingsomewhat 
io the dark, I may perhaps be forgiven if in the following remarks 
I should inadvertently enter upon ground that baa juat been 
broken by others. Tho^e who write with scant materials at this 
side of the world may claim some slight indulgence on the score 
of their distance from tlie centres of enlightenment. 

7S. It strikes me that these vegetable, pamsitea on eicrementi- 
tiouB natters play a much more important part in the economy of 
nature than baa hitherto been supposed, and I strongly suspect 
that some obscure diseases both of men and anim<(ls may be mi^e 
Intimately connected with these minute fuDgona growths than is 
now believed. The very slight amount, and eitremely unimportant 
nature, of the information I have been able to collect, convinces 
me that the scientifio world is not alive to this source cf danger. 
The subject indeed has not been studied with anything like attm- 
■Hon. One or two observers have eiamined into one or two specieB 
or genera, but there has been no large comprehensive surv^ of 
these peculiar mildews. There is nothing to show whether any 
''Mrtioular kind of excrement posses through auccesaivo changes, 
"jJuring which it gives rise to auccesaive crops of different mildews 
■»t ita different stages of decomposition. I cannot learn, definitely, 
'irhether two or more speoiea of cryptiigam may and do inhabit thu 
muae mass of dung at one and the same time. There ia no poei' 
tive indication whether or not any of theae fungi have anj 
inherent poisonous or peculiar quaUtics t and, if so, whether they 
- derive them from the nature of the material, or from the state or 
oondition, of the anbetance, upon which they grow. Nocia there, 
'of course, any account to be found of the various pathological 
*"«ffects that are produced upon animals by the introduction of the 
"norea, sporangea, pedicels, columellie, or any other parts of anyof 
*'lie8e mildew planta. The meagre acoountfl attached to the few 
genera and species I have named, contain the sum and substance. 
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'Apparently^ of what is known respecting these forms of vegetation^ 
.and the erudite seem to have doubts whether even that little is 
sound. Thus it is a question whether Hydrophora should be 
separated from Mucor. 

79. Where there is such a dearth and poverty of definite know- 
ledge, I shall not hesitate to express my conviction that there has 
'been an absence of that thoroughness of enquiry which is neces- 
sary to place this subject on a satisfactory basis. Nor shall I 
refrain from saying that I take leave to doubt the perfect accuracy 
■of some of the descriptions given — not as to the specific characters 
of the plants themselves, but with regard to the kinds of excre- 
.mentitious matter on which they are stated to be found. The 
accounts as to their habitats are too vague, loose, and general, to 
-be of real scientific value. For instance, when we are told that the 
Mwxr eammus is common on the excrement of dogs and eats in very 
wet weather, the information is all but useless; whereas if the 
observations had been extended a little further, they might have 
.proved of great interest. If this Mucor is found to be common 
to the dung of dogs and cats, the question arises whether it is 
common to these two kinds of dung exclusively, or whether it has 
4U1 equal facility in extension to other dungs in the neighbourhood. 
If the MucoT canvaus spreads to any kind of dung under certain 
•conditions, it does precisely what every other mildew will do under 
certain conditions. But if it selects these two substrata, and 
refuses to invade all others, it is a very remarkable mildew indeed. 
If that were the inference to be drawn from the statement as to 
-the habit of this f unguis, I should want very strong evidence as 
to the fact. But the remark is clearly made without any definite 
object or meaning. It is the mere cluronicle of a thing observed 
without any thought of other things, unobserved, but related. 
The probabilities are that the Mucor in question is the specific 
jnildew of the dung of one or other of the animals, but that under 
lavouring conditions it will spread to other excreta — becoming 
•modified, however, and losing some of its original characteristics. 

80. For without data, but by analogy, I infer that the mildew 
originating on the excrement of all animals of different genera is a 
sp^dfic nuldew; and that the components of the excrement 
•determine the kind of cryptogam of which it shall be the nidus. 
I suspect it will eventually be found that the fung^ originating 
•on the dung of the cat, is as distinct from that originating on the 
dung of the dog, as the latter is from that on the excrement of 
man ; and that the cryptogams of all three not only differ among 
themselves, but that they differ from the cryptogams of the excre- 
ment of all other animals having essentially different alimentary 
conditions. I do not mean to aJ&rm that there may not be fungi 
-common to very many forms of excreta, if not to all. That 
commonest of all moulds, the greenish or bluish PeniciUium, has a 
remarkable facility in adapting itself to any organic matter. It, 
as well as other mucedinous fungi, and perhaps all the Mucorini, 
will spread their mycelia over dung readily, independently of its 
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oompositionj under favouring circnmstances. Some one or more* 
of these fungi may coexist with the specific fungus, or they may 
precede^ or follow, it, according to seasonal or other conditions. 
It may indeed happen that these extraneous conditions may pre- 
Tent the development of the characteristic or specific cryptogam 
of a given dung. It may fail entirely. But what I contend for, 
and what I believe w3l ultimately be brought out by more 
extended enquiry, is that in addition to these ordinary fung^, 
which may affect many kinds of excreta indiscriminately, the dung 
of animals having distinct generic differences will be found to- 
have at some period or other their specific cryptogams. Where 
there is a well marked distinction in the excretions, there will be- 
as well marked a distinction in the mildews. To give one illus- 
tration ; — which may not, however, strike the reader so forcibly at 
tizis stage, as it does me — whatever may be the specific fungus- 
that produces the dysentery germ, it is clear that it cannot be de- 
veloped by the f oecal matter of any animal but man, or the civilised 
world would never be free from the disease. But this, liim aware, is 
to beg the question. It has not been shown yet that the dysentery 
germ is a cryptogam arising out of human excrement. I will there- 
fore fall back on the only other decided exemplification that science 
supplies. The authorities appear to be agreed so far, at all events,, 
tiiat there is a mildew on the dung of the rat, distinct from that on. 
the dung of the dog, or cat. And if this be g^ranted, I claim a dis- 
tinct mUdew for every as distinct kind of dung. I do not know 
whether the principle will be granted, or not, but as the question 
is only a collateral one I shall not stop to discuss it in all the 
forms ; though, as it' is an extremely important one and bears in- 
directly upon the causation of dysentery, I will offer a few observa- 
tions that may serve to support the view I take. 

81. That there is a wide difference between the dung of different 
animals, it does not require the microscope, or any elaborate- 
scientific process, to assure us. Everybody must recognise at once 
the vast distinction between the sweet wholesome smell of an old 
cow-yard and the stench of a room in which a cat has been forced 
by circumstances to leave her excrement. There can be no mistake 
in this. Then again there is as evident, if not so strongly con- 
trasted, a difference between the odour of a cow-yard and that of 
the pungent ammoniacal sheep-fold. The stable, too, has it charac- 
teristic effluvium, clearly distinguishing it from the pig-sty. If 
observers have hitherto omitted to find specific differences in the 
mildews of the dung of the few animals named (sufficient however 
to represent every type of animal in existence), I must assume it 
is because they have not searched for them, rather than that 
they do not exist. 

82. The popular belief is that a cow-yard has an actual salutary 
effect on the human body. Whether this be so or not, it may 
very fairly be inferred that the mildews, whatever they are, 
Penza, Ascoholus, &c., occurring on decaying cow dung, have no 
known or marked deleterious effects on the system of man. Large 
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collections of these excreta do not, seeminp^ly, give rise to any 
empoisonment of the atmosphere with fungi that act injuriously on 
the blood or organs of man (at all events, in the first instance). 
But now how about the cat ? Do not all the surroundings of the 
excreta of this animal point most unmistakably to danger some- 
where in leaving them exposed ? Why does the cat, of all our 
animals, cover her excrement so carefully ? Is it supposed that 
there is not some significance in this curious habit ? Where is the 
necessity for resorting to this natural and effective earth-closet 
system? When this singular provision is taken in connection 
with the well known repugnance of this animal to defecate in a 
room, or wherever it is unable to follow its ordinary habit in this 
particular, one is forced to conclude that there must surely be an 
instinctive feeling, or knowledge, of some highly noxious or 
poisonous results, probably to the cat itself, if its excrement be 
left without the covering of earth. I know nothing of the matter 
— in fact it has only just occurred to me now in writing — but, as 
it is not in accordance with natural laws that anything should be 
purposeless, I suspect the cat has a very cogent reason indeed for 
taking so much pains to cover her dung — a far stronger motive 
than the possibility of befouling herself in the future. It may be 
that some philosopher has investigated this phenomenon and has 
demonstrated the reasons for this unique instance of hygiene 
among brutes. If so, I have not met with any account of it. 

83. My impression is that if the dung of cats were collected, 
and placed under favourable conditions for tne development 
of whatever mildew may be peculiar to it, [the Onygena felina 
perhaps] and cats were then brought within the sphere of 
its influence, it would very soon be seen why they are so 
anxious to cover their own excrement with the antiseptic earth. 
I surmise that an experiment of this kind would bring out some 
curious results, and might possibly show that the sporules of the 
specific fungus which may be given off from the mildewed dung, 
are the dysentery germs of cats, or cause some analogous form of 
intestinal exanthem — feline typhoid perhaps. Something disastrous - 
to the system of the cat, I feel persuaded, would follow its being 
compelled to inhale an atmosphere loaded with emanations from 
its own excreta. The probabilities are too that the mildew in the 
case of cat's dung forms more rapidly than that on other excre- 
ments; for the reason that it is of a semi-fluid character. It 
contains a larger proportion of water than the dung of most 
animals and is, therefore, less dependent on atmospheric conditions 
for the evolution of its fungi. It is markedly contrasted in this 
respect with the al^a canina; and, in fact, the excretions of the 
dog and the cat differ so much in their physical appearance, that I 
cannot believe the Mitcor canimis is common to both, or rather that 
each excretion has not a special fungus sui generis. Besides the 
probable deadly effect upon the cat, it is not impossible also that 
its mildewed dung may have some noxious effect upon man ; and if 
it were left about dwellings, uncovered, might lead to mischief. 
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YHiat about the other felines by the way ? Do they follow the 
same habit ? And have their excreta the same degree of fluidity ? 
Do tigers, leopards, lions, panthers, &c,, in conflnement, show any 
desire to cover their excrement ? Do they go through the useless 
form ?* It would be interesting to learn whether at the Zoological 
Gardens any accumulations of excrement have ever taken place in 
the dens of these animals, from the neglect of keepers, or from 
their inability to remove the excreta; and, if so, whether any 
perceptible effect upon the health of these felines has followed. 
And what becomes of the collections of feline dung ? Have the 
keepers of menageries, or others, any experience as to obscure, or 
strange, diseases ? This allusion to wild beasts reminds me of the 
vast field the Zoological Gardens open up to the student of mildews. 
'How many new species and genera may he not find on the excreta 
of the camel, the elephant, the hippopotamus, and the hyaena ! 
But perhaps the most singularly interesting of all will be the 
mildews on the f oecal matter of the monkeys. Can dysentery germs, 
or typhoid, or cholera, germs, be developed from these ? Would 
it be possible to demonstrate the soundness of the theory sub- 
mitted as to the cause of dysentery, by subjecting quadrumana to 
the effluvia from their own mildewed excreta, or from that of man ? 
Judging from the points of resemblance between the higher apes 
and man, and from the analogy between their internal organs, 
there are fair grounds for assuming that the glands in the large 
intestine of apes are somewhat similar, if not identical, in struc- 
ture, with the human glands in the same position ; and that they 
perform the same functions. If this is so, then there is no reason 
why apes should not be as subject to dysentery as man, and from 
the same cause — the development of a dysentery germ from the 
same matrix. 

84. Has dysentery ever been known to occur among apes in 
Europe ? In England, where epidemic dysentery has disappeared, 
it is not so likely to have been observed. But on the continent, 
where there are large collections of animals, and where dysentery 
is still prevalent, the disease may have extended to the apes. 
When the "frightful epidemic," of which Trousseau speaks, oc- 
curred in Paris in 1859, was it found that there was any unusual 
mortality among the apes in the Jardm des Plantes^ or elsewhere ? 
And if so, was the complaint of which they died taken any note of ? 
Did it resemble dysentery ? There will surely be some records of 
thede things somewhere, though I cannot find any account of them, 
or it may be that personal recollection as to the fact may be forth- 
coming. If it should transpire that these creatures shared the fate 
of the higher grade, and perished from a bloody flux, it will be a 
most valuable aid to the furtherance of future investigation. It is 

* Since writing the above I have ascertained a carious fact with regard to the 
habits of the lion and lioness in the Boyal Park, Melbourne. It appears that 
the lioness invariably scratches the boards of the den after voiding her excreta, 
in the same manner as the cat ; but the male animal makes no useless attempt to 
cover his excreta. 
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not impossible, however, that the apes may have escaped the 
epidemic, from the fact that they would have been protected by 
their position to a very great extent. Yet the chances were against 
them notwithstanding, and it will not surprise me in the least to 
learn that they suffered equally with the Pansians. 

Another thought suggests itself. Can the excreta of apes or 
monkeys produce the dysentery germ of man ? Is it possible that 
in the countries where there are countless troops of these animals, 
the air is ever rendered poisonous to the human race by their mil- 
dewed excreta at rainy seasons ? Or can any of the sporadic cases 
of dysentery that occur in London, be accounted for by any infec- 
tion from such a source ? Have any of such cases occurred to any 
of the persons employed about the Zoological Gardens ? It is quite 
easy to conceive that monkeys kept by private persons, and allowed 
a certain amount of liberty, may hide their excreta, or leave it 
where it is not perceived about their kennels or sleeping places. If 
the excreta are capable of developing the dysentery germ, and if 
they are left in the open air and are subject to rain or moisture, 
there is a cause of idiopathic dysentery. 

85. These disjointed thoughts have sprung out of the subject of 
the mildews on the dung of foreign animals. They are merely 
random shots which may hit something. It is possible that some 
enquirer may get a hint, and that is all intended. If Zoological 
Gardens can be utilised in such matters as have been glanced at, 
their value will be marvellously increased. To return to the tame 
beasts of Europe, 

86. Perhaps it may be from having conceived the peculiar views 
I entertain as to the cause of dysentery, but I have a half -formed, 
cloudy kind of notion, that the low vegetable growths which affect 
the dung of animals are more especially obnoxious to the animals 
from the dung of which they spring. The idea is not matured so 
far as to enable me to make out a presentable hypothesis, and it 
may be weak to expose bare one's thoughts. Yet as this specula- 
tion on germs is after all, but a jumble of crude ideas, I do not 
know that I need hesitate about this one. The main objection I 
have to giving it expression, is, that I have so little evidence to 
advance in support of it and have no prospect of obtaining more 
for some time to come. However, it mil be understood that these 
views are merely disjecta membra of unfinished .hypotheses. 

87. The view is that the dung of every animal has the inherent 
property of producing, under special circumstances, certain vege- 
table organisms which are more particularly deleterious to the 
animal from which it comes. This does not exclude the idea of 
other results as regards other animals. The fungi from the excreta 
of one class of animals may, and probably do, find a substratum 
in the bodies of other classes of animals, under peculiar conditions. 
But they do not produce the same specific effects j but other specific 
effects, varied by the substratum, or the body into which they 
find their way. There is the bare possibility that some fungi, 
following the analogy of certain animal parasites, require to pass 
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through, or over, two or three substrata before they reach their 
highest stage of perfect development. In their successive steps 
they may cause specific effects on the living bodies through which 
they pass. As with entozoa, so with fungi, very rare combinations 
may be required to produce some forms. It is even possible that 
the world has not yet seen, and may not see for centuries, all the 
complications arising out of unprecedented conditions being thrown 
together. There may be unborn plagues for man and beast in the 
womb of time, only awaiting some hitherto delayed event in the 
parasitical kingdom to be brought forth. But, to leave remote 
contingencies and the mysteries and obscurity which at this mo- 
ment veils the origin of some established diseases, I think it is 
possible to trace some actual and tangible, though indefinite, rela- 
tion between the dung of animals and their diseases. 

88. The first animal I select to illustrate my meaning is man. 
We know more of him necessarily than of other animals. If a 
dear and undoubted case be made out as regards him, he may be 
accepted as the type of all others ; for the same physical laws of 
nutrition run through the whole series. I submit that dysentery 
will be eventually brought home to foecal matter. 1 shall give 
hereafter such reasons for connecting both typhus and enteric fever 
"with, the same source, as satisfy me that they are dependent on it 
for their causation. Probably also relapsvng fever is connected with 
human excreta. Then there is yellow fever, which I take to have 
started entirely through some combination of factors in which 
foecal matter played the chief part, and to be wholly dependent, 
now, for its maintenance and propagation, upon human excrement 
exposed under such conditions as are principally found in tropical 
climates among certain populations. And then there is cholera. 
This is doubtful ground I know, and occupied as it is with all the 
acutest intellScTs of Europe, it may argue extreme temerity to step 
upon it, and to presume to obtrude a thought. I shall do so, how- 
ever, with becoming respect to the great minds that are now 
agitated with this complicated problem. I have gone through all 
the proceedings I could get of that body of representatives of the 
4lite of the medical world, which has met at the various great 
capitals for some years past. And it is impossible not to admire 
the active measures taken, and the ingenious theoretical views dis- 
cussed, by what may be called the Cholera Parliament. I have 
studied too the remarkable, elaborate, and deeply interesting theory 
of Fettenkofer in its epitomised English dress. And I have 
dipped into as many of the writers on this disease as my limited 
time and means have permitted. 

Taking all these sources of information, and viewing the ques- 
tion of the causation of cholera from my present stand-point, I 
declare boldly for its purely foecal origin. The subject is too large 
to stop to discuss here, and my data are too meagre to do anything 
effective with them perhaps ; but when I come to treat of disinfec- 
tion, I shall have a few words to say which may tend to show that 
there is very little chance of preventing the periodical cholera wave 
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-from overwhelming Europe in the £utare« so long as the races of 
Hindustan shall follow their present customs, and shall leave the 
-excreta of about a hundred, or perhaps a hundred and fifty 
millions, of people, daily, on the surface of the ground. Not only 
•can dysentery never be stamped out of a country inhabited by- 
such a people, but cholera, I strongly suspect, can never be kept 
down in the country itself, nor prevented for many years to come 
from spreading through the world by its present channels of oom- 
munication. Hygienic measures may prevent the due ripening of 
the cholera poison (taking Pettenkof er's view) here and there ; but 
I predict that nothing can be done to stop this deadly plague short 
of scavenging India by some method — ^a gigantic piece of sanitary 
work, truly, but the only real remedy that I can see. Whilst tibie 
holy custom of the Hindoo and the Mussulman referred to shall 
last — and it has existed now for some thousands of years — long 
before Mahomet's time — there must ever be a wide-spread matrix 
on the face of that enormous tract of country, ready, when seasonal 
influences shall be propitious, to give birth to and to propagate 
myriads of those cryptogamic plants which, I believe, supply the 
mortal cholera germ. Not that all India is capable of originating 
this fungus I am aware. It seems to exact certain local and 
seasonal conditions for its development. And it strikes me that 
this peculiarity as to the foci from whence it radiates, should deter- 
mine that the next, or an early, meeting of the Cholera Parliament 
■should be held on the spot, rather than at Constantinople, or 
Vienna, or St. Petersburg, or London. 

89. No less than six dangerous and largely fatal affections are 
here enumerated as having their origin in the excreta of man him- 
self ; and there are others not considered. It is not asserted that 
any of these diseases are as yet proved, beyond doubt, to be caused 
by this means; and it would manifestly be impossible for one 
man to do all this single-handed in a few months. Yet I under- 
take to prove the direct connection between foecal matter and 
dysentery before I have done. I maintain that the chain of evi- 
dence I shall adduce cannot be logically shaken, and will not be 
experimentally broken. If this be es^blished— if it be finally 
proved that I am right as regards the causation of dysentery — 
the causes of the other diseases must be made out soon. For 
the present I wUl content myself with assuming that the dysen- 
tery germ comes from foecal matter. If man be shown to be liable 
to disease from his own excreta, it follows that other animals may 
be also liable to disease from their excreta. And herein I fan<^ 
I detect an explanation of some of the severe epidemics which now 
and then spread dismay among the cattle-breeders and flock- 
owners of the world. 

do. To begin with homed beasts. It may be quite true that 
the savour of a cow-yard is not unpleasant, and that it may even 
be wholesome to man — (in the direct sense and in the fbrst in- 
■stance). Ghranting this, it yet does not follow that the mildews 
that may form on the dung of cattle are equally harmless and 
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innocnoiia, under all drcumfitances, to the cattle themaelTes. The 

BEcrement of man does not prodace the same specific effect on other 

■nimnla [apea periiapa eicepted] wliicii it produces oa Mmaelf. 

I Hot need cow-dung produce the same Bpecific effect on man tluit 

I it produces on cattle, in order to establish that it does produoB 

' ipeciflo effects upon the latter. It is not a, consequence that, be- 

OBU£B cattlo do not contract dysentery from mildewed human 

tooea, men do not get it from that BOuroa. Nor is it a consequence 

that, because men tiave not been affected with the foot-and-mouth 

disease from inhaling the air of cow-yards, cattle do not get tt 

from that aonrce. 

The Srat thing that naturally occurred to me in following up 
this train was to learn, if possible, what herds of cattle do when 
Isft to themselves on a snfBciently wide expanse of country to 
ftSbrd them a good chance of selecting their own camping grounds 
ftt will. I found what I suBpected. One or two owners of large 
cattle stations in Australia, men of acute obserration, have told 
that particular "mobs," or herds, of cattle have favourite 
■pots for camping on, and thither the; all resort at set times and 
Wienever they are disturbed by " mustering," or what not. But 
although tJie same cattle always take to the same spot, it appears 
tiiat they do not occupy precisely the same area of ground for more 
than a week or so at a time. " They shift abont from place to 
place, but in the same neighbourhood," AssnmiDg this to be 
eorrect, and I have every reason for believing it is, there is an indi- 
cation that homed beasta do not voluntarily subject themselves, in 
a state of nature, to the efBuvia from their own excreta. And 
ttiis, it will not be overlooked, in one of the most arid countries 
under the face of the sun — a region the least favourable for the 
liroduction of mildews. This little bit of natural history is as sug- 
gestive and as significant, though not so striking, as that con- 
Itected with the custom of the cat. It points to an instinctive fear 
ef the effects of inhaling an atmosphere iaden with cryptogams 
from their own dung ; and I suspect that if the habita of cattle in 
H comparatively wild state in moister countries could be ascer- 
tained, much more decided and marked aversion to old camping- 
grounds would be shown. 

Although from what we know at present animal parasites would 
em to be moro largely concerned in the diseases of cattle than 
Tegetable fungi, yet I have a conviction that some of the obscure 
diseases periodically affecting homed beasts epidemically, for whioh 
no satisfactory, or efficient, cause can be assigned, will eventually 
be traced to the mildews on their dung; and not, as suggested by 
Hallier, to the cryptogams growing on plants. I obsei've that this 
indefatigable microscopist has been at work in this field too. He 
procured from diseased animals a fungus to which he has given the 
name of Coniothecium siilesianmnj and he suggested totbescientifio 
world of the United States, whioh has been busily investigating 

tlie causes of "the periodic fever" of cattlo and at " " "' 

plague," that search should be made in the food of the 
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this parasite. The result appears to have been that the American 
3avans not only did not find the 0<miothecium, but they threw out 
strong doubts as to these fungoid growths being concerned in 
diseases at alL They even chaUeng^ the cholera germ and all 
the specific germs of fevers ! As^ however, the cholera germ was 
voted an existence by the Cholera Parliament, and as Dr. Salis- 
bury's " ague-plant" has not been shown to be a myth, so far as I 
know, I must still assume that the German school is right as to 
facts observed. Perhaps both the " periodic f ever*' and the '' lung^ 
plague" may owe their existence to animal parasites after all. "S 
the latter be the same as pleuro-pneumonia, the elaborate re- 
searches and ingenious views of our Victorian microscopist, Mr. 
Balph, [which have been so highly spoken of by the great English 
authori^ — Cobbold] may throw some light on its causation. At 
any rate I am not prepared to give up the cryptogamic germ 
theory at present. And I suggest that if the foot-and-mouth 
disease cannot be assigned a cause by any other means, it may not 
be time thrown away to investigate the subject of mildewed dung 
as a possible cause. Then again there is the cow-pock ; that mild 
exanbhem which first suggested to the immortal Jenner the idea 
of vaccination. This d^ease of the cow seems to me singularly 
likely to occur from cow-dung. And if so, and bearing in mind 
the close connection between this affection and the severer dis- 
ease of man, who can tell that there may not be some relation 
between the origin of small-pox and the occurrence of these 
fungoid growths on cow-dung ? This may seem idle to what is 
called a practical cast of mind; but I can conceive immense 
benefit to mankind to be derived from closely investigating such a 
subject. 

Before quitting the mildews occurring on cow-dung, I would 
draw attention to the pregnant fact, that no less than nine forms 
of mildew have been described by mucolog^sts as having been found 
on this one substratum: viz., Ascoholus dliatus; A. fwrfwrcMeusy 
A. gldber; A, cameus; Pedza stercorea; Ptyronia punctata [on horse 
and cow dung] ; ScleroUvm stercorarivm [dry cow dung] ; Coprinus 
stercoreus ; and Cyaihus Colensoi. Others, which I may easily have 
missed, may also have been described ; and others may be developed 
which have not been found. However here are at aJl events nine 
separate and distinct fungi, eight of which are ascribed to cow 
dung only and one is common to it and horse dung. Several very- 
important considerations arise out of this singularly large group 
of mildews. In the first place one is led to enquire how so many 
species came to be observed on this particular dung. Have the 
cryptogams of cow-dung received special attention from mucolo- 
gists ? Or do the excreta of homed cattle develope a larger number 
of different fungi than the excreta of other animals ? As regards 
the first question, it is not unlikely that the notice of observers 
has been more attracted to the vegetation on this kind of dung^ 
than to that on other kinds ; for it is perhaps more largely distri- 
buted over the surface of Europe than other kinds of excretar— in iher 



6& A NEW THBOBY OF 

matter of bulk especially. The size of the evacuations^ together 
with the comparatively small repugnance that botanists would have 
in examining this substance closely and minutely, may have led to a 
more searching investigation of its parasites than has been made in 
other directions — ^that of human excreta for instance. There seems 
no good and sufficient reason for supposing that the dung of 
homed beasts developes more fungi than the dung of other grami- 
nivores. And though this department of the economy of nature 
has not been entered hitherto, and we know literally nothing of 
the work going on there, I do not see, at this moment, why the 
excreta of the camivora should not be as fertile in the production 
of fungi, as those of the graminivora. Taking the greater variety 
of the vngesta of man and other omnivorous animals into calcula« 
tion, I should be disposed to conclude, on general principles, that 
their egesta would evolve and support a larger number of distinct 
fung^ than the excretions of any other class of living things. If the 
dung of cattle in Europe has been shown to produce no less than 
eight kinds of vegetable parasite, it seems reasonable to suppose 
that the dung of other grass-feeders in Europe should each and 
several produce an equal number ; and it certainly would not 
seem an unreasonable supposition that the excrement of man, 
throughout the world, should be capable of producing at 
least the same quantity of specific fungi. When the matter 
comes to be reaUy examine<( I suspect that many more 
will be found. But for my present purpose, eight will do, 
or I might even say half the number. Assuming human excre- 
ment to contain elements capable of generating no more than four 
specific mildews in Europe ; — what are those four ? Has anybody 
found and described them ? And if so, has any further account 
been given of them than that they occur on human excrement ? I 
devoted some considerable time to poring over the collection of 
works in the Public Library of Melbourne, and a learned botanist 
joined me in the search there ; he also kindly undertook to look 
through such authorities in the Parliamentary Library as might 
not be in the Public Library. The end of it all was that we suc- 
ceeded in finding a brief reference to two Agarics on excrement ! 
There was not a single word of any other form of vegetation pecu- 
liar to human f oeces. Moreover I set enquiries on foot with a view 
to bring out whether any recent investigations had been made in 
this especial line of study; and if so with what result. From all I 
could gather, I think I am justified in saying that mucologists 
have not yet discovered, or described, one specific mildew belonging 
to the excrement of man — ^unless the two mushrooms alluded to 
may be classed as specific mildews. If I am correct in this infer- 
ence — though I trust I am not, and that some observer has already 
entered upon the subject unknown to me — I have no hesitation in 
saying that the field of botanical research, the most important, 
perhaps, to the human race, has been left as yet unexplored. The 
reasons for this may be obvious, but the fact is nevertheless 
deplorable. For it is no unwarrantable assumption that^ if the 
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TEuiouB mildewt) wliick may exist on excrement hod been studied, 
their poaaible oonnectioa with the dlaeases of man mig'ht have been 
aoBpected and traced long since. Thia, however, ia Bomenhat pre- 
mature at this sta^e of the enquiry ; though its foroe may be 
idmitted further on. 

91. It is imfortunate that the mucologists who have given the 
names and descriptions of the plants they have found growing 
upon dung, should have added little more in most instances than 
the land of dung upon which the vegetation was diiicovered. 
Tn.Ung cow-dung, foT instance, it will be observed that the only 
deparbires from the ordinacj account are in the case of tha Poronia, 
which was got on horse and cow-dnng ; and tha ScleroUwn which ia 
peoulisj to dry cow-dun^. Bat even these little additional jueces 
of information, short, cvtt, and insufflfient as they aia, ore highly 
BDEgestive aud lead to many very intereatiDg enquiries upon whit^ 
weighty conolnsions maj depend. The fact of Poronia being found 
upon both dungs, opens up tbe great question us to how far vege- 
tabla parasites oommencing upon vne substratum will spread to 
similar substrata under favouring conditions. From the circum- 
stance that this plant is described as growing on tbe two daugs, 
whereas so many other plants ore described as growing on cow-dung 
solely, it may be inferred, as a probability, that Poronia originates on 
horse-dung and thence £nds its way to cow-dung. The Poronia p-imc- 
iata is one of the mildews found in Tasmania by Archer, but that mu- 
oologiat has foUowed tbe proctioe of bis European brethren, and the 
habitat of the plant stands thus — " On dung (F) " So that neither 
snbstcatom is indicated. However whether Poronia commeaoee on 
the dung of the horse. Or of the cow, is not of immediate con- 
sequence to the present argument. It may not indeed originate 
on either for that matter. The eitension of this specific imldew 
from one duug to the other, proves exactly what might have been 
deduced from observation of those other mildews which have been 
more prominently brought into notice, and more carefully investi- 
^ted-^tbe Oidiam for example. The P'ironia clearly obeys the 
same laws. As the mildew on the vine, under certaia conditions, 
will throw itself upon laurels and other sluubs and troes in the 
vicinity, and will there lay hold and flourish exceedingly to all 
appearance : so this mildew on the dung of the horse will, under 
analogous oonditions, go to the dung of the cow; or conversely as 
the cose may be. This may aeem a simple matter to eatabliah, 
and aa its full signihcance may not be seen at once, I draw special 
attention to it, as it forms tbe basis of some large deductions, as 
regards variations in disease and with reference to certain points 
in connection with hygiene. But another oonsideration arises out 
of the fact of this Poronia having been found upon two kinds of 
dung, and an important one it is. Or rather there are several 
higmy interesting questions springing from it. What is tha 
evidence that Poronia commences upon either of the two substmta 
l^von ? As it boa been found upon both, why may it not have 
started on a third? Who can determine that these two dungs 
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aly will fncnish tte necessary conditions for the mainteniuice of 
Thi° mildew ; or tliat it may not be a foreign invasion passing over 
many intermediate substrata before it mas finally detected on 
Uiese P As tlie growth, of the Oidium is far more luiiiriant on 
some otbei planta tbsa on its native vine ; why may not the 
Poronia have commenced as an insignificant and scarcely to be 
noticed mildew on the scanty subatratum from whence it emanated, 
and have then developed into larger proportions on more abundant 
material P And what is the nature of the modifications which a, 
mildew nndergoes in travelling from one substratum to another ? 
Does it lose any of the characteristica it derived from the parent 
Bom'ce F And does it acquire any new characteristics in its alien 
bed P Is its physical confignr&tion changed in any way ? And 
are its jaices and specific qualities altered by migration P Are its 
Bpomlea still perfected aa before 7 Or is the species propagable in 
its new lodgings by the process of cell-division only, and not by 
BeedP What is the limit of tho extension of a mildew occoning' 
on dung originally? Where is the line of eubstrotnni beyond 
which the mildew cannot subsist in any form? Is it drawn at 
any particular kind of dung ? Or will this mildew creep over any 
Idnd of organic mattiir that maybe available? Tf so must the 
organic matter be necessarily in a state of change from decomposi- 
tiou of some kind P Can a liring substratum of any description 
be mode subservieat to the maiatenanoe of a mildew derived from 
dong ? It will he some time yet before full answers can b» 
retomed to these questions. They involve some of the greatest 
problems of the day. 

92. The few words indicating the conditions of evolation of tht: 
Sclaroiium — viz., "on dry cow-dung" — are also highly auggestiTfl. 
They leave the impression that the Ascoboli and other genera are 
developed on roeant or moist cow-dung. And a host of curions 
points stand out at once. Under what condition does the A. cUiaitu 
occur in preference to the A. /vr/vraceus, or to the A. cameuaf 
There must be some speciul difference to lead to the specific 
development of the one plant to the eiclusion of the other — or do 
two or more of these mildews inhabit the same deposition of dung 
at one aud the same time F Ate all these mildews found on the 
game evacuation at the same period ? Or are they all to ba found 
at successive stages on the same deposit ? Can the one deposit of 
dung produce all the mildews either at once or one after the other ? 
Or is there any seeming connection between the food of cattle and 
the appearance of the mildews on their dung P Were the mildews 
found in summer or winter ? On what ground were they found — 
in fields, or in cow-yards 1 Were the same mildews found alike In 
isolated patches of oow-dung, as in large collections ? Were they 
all developed upon the dung before rain occurred — or were some 
of them subsequent to heavy, or light, rains ? Which of these 
mildews is the moat constantly found ? And which the earliest in 
point of time after tho dung is dropped F And are all these mil- 
dews clearly specific cow-dung mildews — or may they have come 
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from some other neighbouring substratum ? Were they observed 
•on any other dung, or other organic matter, close at hand ? Have 
they been found constantly, or frequently, or rarely, and invari- 
Ably on cow-dung? Unless the researches of mucologists are 
directed in the future to some such ends as are here glanced at, 
I apprehend that the chief value of their labours will be the 
enumeration of genera and species. As for the omissions in the 
past, I interpret them as evidences of the slight interest taken in 
the subject, from not perceiving its drift, or its practical bearing 
upon questions as to the causation of disease. 

93. A few words upon the subject of the cow-dung mildews of 
Australia. They may yet prove of vast moment to the owners of 
herds in this country. If, as I suspect, some murrains will even- 
tually be traced to the mildews which have been developed in old 
•countries in inordinately large quantities, owing to the crowding of 
cattle together on small areas for long periods, it becomes a serious 
question how far the disease will spread in a district when infected 
beasts may be introduced. What are the conditions for producing 
an epidemic of a given cattle plague^ depending on a mildew, in a 
-country as yet free ? Let it be assumed, for the sake of argument 
merely^ that the foot-and-mouth disease is such a plague ; that it 
occurred from the unprecedented combination of a certain set of 
factors; and that like cholera or yellow fever it is conveyed from 
its centre to other places by infected animals. Under what cir- 
<;umstances would the disease be most likely to spread and assume 
the epidemic form in a country into which it is introduced ? The 
answer clearly is that it would be most likely to take root and 
propagate itself in a region presenting conditions as nearly as 
possible similar to those of the region from which it was trans- 
planted. Then comes the question as to similarity of condition's ; 
and, to bring this question home to Australia at once, — are the 
conditions of this country such as to lead to the conclusion that a 
serious and wide-spread epidemic of the foot-and-mouth disease 
would follow the importation of infected beasts — always supposing 
this specific disease to depend upon a specific mildew upon the 
dung of cattle ? On these premisses I conclude that it would be 
impossible to create an epidemic among the herds of Australia — 
Just as it would be impossible to bring about an epidemic of 
cholera, or ent'Oric fever, in Yeddo. [200, &c.] The foot-and-mouth 
disease might, it is true, involve the milking establishments near 
Melbourne, and might attack those animtSs which are kept in 
paddocks for any length of time, or in great numbers. Wherever, 
in fact, large accumulations of the excreta were to be found, there 
would be found the disease in corresponding proportions. The 
amount of dung would determine th^ amount of mildew, and the 
amount of mildew would regulate the extent of disease. But 
taking into consideration the relatively small quantity of dung on 
the surface of every square mile of this country and the extremely 
4ry nature of the climate, it is problematical whether the f oot- 
And-mouth disease would exist a month in Biverina^ imless it 
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came orig^naJly from some form of Sclerotitmi, or other mildew 
occurring on dry cow-dung : — in which case it would play havock 
with the herds resorting to the large camping grounds in the 
interior. And here the practical value of a knowledge of these 
mildews would be immense. The only information we possess on 
the subject at present is that obtained from Tasmania. There 
f6ur forms of cow-dung mildew have been found : viz., Coprintis 
stercoreus (Archer); Cyathus Colensoi (Gunn); Peziza stercorea 
(Archer); and Poronia jnmctata (Archer). These, it may be as- 
sumed are all wet cow-dung mildews. The fact, however, that 
these European forms are reproduced in .this part of the world on wet, 
or moist, dung, makes it probable that the ScleroUum will sooner or 
later be met with on dry dung. If, therefore, it should turn out 
to be the case that the foot-and-mouth disease was caused by a 
mildew, and that that mildew was a ScleroUum, or a species of an 
allied genus occurring on the dry dung of homed beasts, then th& 
introduction of cattle infected with that disease would undoubtedly 
be disastrous in the extreme in a country where the droppings of 
animals become like tinder in a few hours. But the probabilities 
are that, if the foot-and-mouth disease was the result of a mildew 
on cow-dung, as I surmise, the mildew was one which was gene- 
rated on moist cow-dung; and, judging from the imperfect 
accounts I have seen touching the origin and spread of the disease, 
on cow-dung that had been allowed to accumulate. If this be so, 
the danger from imported cattle is reduced to a minimum, so far 
as this particular disease is concerned. Of course there may bo 
largely fatal cattle plagues depending for their origin on the mil- 
dews of dry dung and owing their great mortality to exceptionaUy 
dry seasons. But these are probably very rare in Europe, even if 
one has ever occurred. If a murrain of the kind should arise, how- 
ever, from some hitherto unheard of combinations of conditions, 
and should by some unlucky chance be brought hither, it would be 
difficult, if not practically impossible, to stamp it out by any 
means. The foot-and-mouth disease was not at all events a mur- 
rain of this kind ; as may be inferred, not only from its European 
history, but from the very slight extension of the malady after its 
introduction into this couni^. The explanation of the rapid 
manner in which a disease which proved so formidable in Europe 
was got rid of here, is very simple from my point of view — though 
I admit it may be shown to be the wrong one. It seems to me 
that the foot-and-mouth disease died out in Victoria mainly be- 
cause there was nothing to support it; though partly perhaps 
because of the preventive measures adopted. These latter, how- 
ever, I suspect, would have been utterly ineffectual, if there had 
been large collections of the dung of cattle along the line of 
country traversed by the imported animals; and if that dung had 
offered favourable conditions for the reception, growth, and conse- 
quent extension, of the specific mildew which caused the disease. 
If the pabulum for the mildew had been there, the subsequent 
steps taken would have been all too late. Had the same thing 
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occurred in any part of England, there would probably have been 
a different tale to tell. If these same cattle had been landed on 
any portion of the English coast and had travelled as far inland 
as they did here, I conclude that precisely similar attempts there, 
as here, to stop the spread of the disease would not have been fol- 
lowed by a like fortunate result. The fact too that the same 
malady was just as easily suppressed in New South Wales as in 
Victoria, the one visitation being in the winter and the other in 
the summer, points to the same conclusion. All things considered, 
I am under the impression that the Coniotheciwin sHlesianum of 
Hallier [90], which he believes to be the germ of the foot-and- 
mouth disease, will not prove to be the representative, in the 
organism of homed beasts, of a ScleroUwm, or of any form of mildew 
originating on dry cow-dung. When that germ shall be finally 
traced to its source, I hazard the opinion that it will be shown to 
have come from a mildew on moist cow-dung ; and that it is not 
only an unknown fungus, but, assuming the disease not to have 
occurred for the first time the other day, a parasite engendered 
out of conditions that are rarely brought together. It will be 
clearly understood, however, that these remarks on the subject of 
the causation of the diseases of cattle are purely hypothetical. The 
facts known are so few and so little to the purpose, that nothing 
satisfactory can be done with them in their present state. One 
truth brought out — one perfect observation made — might over- 
throw all calculations based upon such meagre data. I believe 
that I am on the right track, because I fancy I detect an analogy 
between the causes of some murrains and the origin of the pes- 
tilences of man. Yet I know perfectiy well the insecurity of the 
position taken up on such slight materials. There is one point, 
however, upon which I take my stand. Whatever the germ of the 
foot-and-mouth disease, I affirm that no sound knowledge of the 
diseases of animals can ever be arrived at until the natural history 
of the vegetation connected with their excreta has been thoroughly 
investigated, and until the pathological effects caused by the in- 
troduction of portions of such vegetation into living organisms have 
been accurately determined so as to be clearly recognised. 

94. After what has been said of homed beasts, it is superfluous 
to dwell on the affections of sheep. The same rule holds good. 
Ex ttno disce otrnies. Eruptive fevers and catarrhal maladies 
among these animals I believe will be traced to mildews i and 
when these diseases occur sporadically, or endemically, or when 
they are communicated from an infected source, and then 
increase and become epidemic, it is a warrantable inference 
that both the origin and spread of such diseases are due 
to some error in fol(Sng, by which the growth of parasitical vege- 
tation is encouraged. In running through mucological works for 
information on the subject of mildews on excreta generally, I fell 
in with only one fungus connected with the dung of the sheep, the 
Sphceria stercoraria, [Sowerby] which is described as being found 
also on horse-dung. I am not prepared to say, however, that more 
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kinds might not have been f oand by a more diligent searcb^ or 
that some others may not have been added to the list recently. 
But looking at results^ it appeared to me a waste of time to wade 
through all the yolumes on the shelves. It was evidently hopeless 
to expect to find more than a name, a description of a plant and a 
bare mention of its habitat — ^with now and then a brief and vague 
allusion to conditions. There was nothing complete, or solid, or 
available for inductive purposes. The impression left on my mind, 
though, is that the parasites on sheeps' dung have not received 
Anything like the attention bestowed on those of cow-dung. The 
fact that fewer f ung^ have been found and described on the former 
than on the latter, does not argue that there is the same relative 
proportion in nature. Perhaps larger bulk and more moisture may 
possibly govern the number of mildews to some extent. Otherwise 
there is no evident especial reason why excreta from grasses pass- 
ing through the system of cattle, should be more fertile in mildews 
than excreta from the same source coming from sheep. The pro- 
babilities are that if mildews were searched for carefully on sheeps' 
•dung under various conditions, they would be found. And for 
reasons glanced at before, I should expect that the parasites on 
the dxmg of swine would be more numerous than on the excreta of 
purely grass, or of purely fiesh, eaters. Yet strange to say, I did not 
light on one mildew on swines' dung in the works of mucologists. 
95. Why has endemic glanders been apparently almost extin- 
guished in England, and why have epidemic attacks ceased alto- 
gether for the last 150 years ? It still remains upon the continent, 
and appears to break out regularly among cavalry horses in times of 
war. I observe that the topic has been ably handled and I do not 
know that I have any new light to throw on it, although I am 
tempted to offer a remark which does not appear to have occurred 
to others ; or, if it has, it has not had sufficient point or significance, 
perhaps, to be set down. Only that glanders has not been known 
in Australia up to the present time, I should have been under the 
impression that there was an alliance between it and dysentery. 
And even now, although the fact that we have had the one disease 
without the other telli strongly against the supposition, I admit, 
yet I cannot altogether divest myself of the idea that there is, 
nevertheless, some kind of connection between glanders and 
dysentery. In the old world the cause of the one disease would 
appear to have existed side by side with the cause of the other 
disease. I deduce this from the circumstance that where dysentery 
has ceased, glanders has died out; and from the other circumstance 
that where the conditions favour an outbreak of the one, they lead 
to an outburst of the other, disease. In England glanders seems 
to have run nearly a parallel course with dysentery and to have 
become extinct, as an epidemic, about the same time. Elsewhere 
in Europe both diseases remain, and they occur in the epidemic 
form almost simultaneously. Although not prepared with any 
reasonable explanation of edl this, it yet appears to involve some- 
thing more than mere accident, or coincidence. 
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06. Pnaaing over other obscora aquiae diseaaos for irhich a cause 
may be dateoted possibly in mildaws, I will briefiy advert to the 
fact 80 well known to all bird fanaiers and fowl breeders : tie., 
that cagaa and fowl-yards require to be kept sweet and clean, or 
the bilda infallibly become dieeaaed in a, very abort time. The 
least delay in attending^ to this matter is certain to be followed by 
an epidemic of aome kmd. Ttiia points either to some injuriooe 
gaseous product from decomposition, or to fungoid iregetatioii ; and 
of the two tbioga the latter appears the moat probable. While 
npon thia aabject of fowls, I cannot refrain from alluding to a most 
interesting coramnnicatioo upon the disease wliich attacked the 
bens in the Crimea in the autumn during the siege of Sebastopol. 
When going through that valuable record of contemporary mediCAl 
history, The Lancet, in order to glean aU I could about the diseases of 
the AUied Armies, 1 fell in with a letter from Ur. Q. E. Blenkins, an 

Army^surgeou, in which he etatea that the fowls imported into the 
Crimea suffered from symptoms resembling those of dysentery. 
They hod a bloody flux ; and, on dissecting the birds that died, 
Hr. 'Blankins found analogous appearances in the intestinal canal 
to those obsacrad in the colou of man. Mr. Bleubiua alao mentions 

Another strange circumstance ; namely that the flui affected and 
killed the recently imported fowls only — those which had been in 
the Crimea some time before this disease set in escaping entirely, 
and laying their eggs as usual. This skein is too taugled to 
unrav^ 
97. These rough notes touching the close oonneotion between the 

.dong of B-nimnlii and their own special diseases and the remoter 
id more obscore relation of the daoe of one animal to the diseaisea 
another animal, are all I have to offer. They are but disjointed 

__ieculations in their preseut form, but aa they may hare a nucleus, 
<n> nucleolus, round niiich thought may gather, I let them go for 
what they are worth. I will merely add that, however incapable 
I may be of demonstrating it with present materials, I hold the 
view that, whenever animals, domestic or otherwise, are subject to 
artifloial restraints, or aje accidentally placed in positions in which 

-they ora prevented from disposing of their excreta in the natural 
~ "fcy, and the eicreta are allowed to accumulate so that the animala 
eipoaed to their influence ; they will be liable to deSnito 
iific diseases iu conseiiueace— the specific nature of the malady 
ipending. probably, upon the local and seaaonol conditions which 
determine the character of the fungoid growths upon the excreta. 
Yet this deduction ia not in aocordance ivith the deductions arrived 
at by those engaged in the investigation of the plagues and mur- 
laine of cattle in modem days. But 1 go further iu this direction, 
I do not stop at the proposition that the dung of an animal 
vill cause apeeific disease in the organism only from which it 
comas. I believe that, although this may be the most direct and 
primary effect, and the most easily traceable ; yet that there are 

4)ther perhaps more remote effects and less evident at present, 

,|irodaced by the dung of one animal upon the organisms of other 
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98, This divetsion from tho more immediate subject of tbe 
dfieutory germ may aeem to soma beside tbe purpose. And per- 
haps if I had tiie one na^ed object of eatablianing the correctnesa 
of tlie theory of the caueatiou of dysentery, I need not have 
ouDLbered it with tliese collateral details. But I take a larger 
view, and I aee that if I have apprehended the true cauae of dys- 
entery, a flood of light mast neoesBariiy be thrown upon ttie 
caneation of the rarioua diseases of man and animals that hav» 
been hitherto, or may be hereafter, touched upon. And where tie 
general good ia concerned, atrict, rigid and sharply cut linea of 
demarcation between sabjecte, are not demanded. It matters 
not to me whether a man be saved from dyaentery, or from enteric 
fever. I considar too that queetiona affecting tho safety of the 
flocia and herds of this coantry are of great national concern. 
But independently of theae aspects of the mode in which I have 
dealt with the subject, I would observe that the matters mooted, 
which ma; appear at first sight somewhat irrelevant, are not e» 
very wide of the mark I aim at speciallj. There are direct aigtt- 
menta and arguments by the inferential process. It is aometimas 
the ahortest road to go a long way round. 

99. To return to che dyaentery germ. That germ, as before 
remarked, ia at present hypothetical. It has not been demonstra- 
ted and its eiistence has been seriously questioned. It has a very 
doubtful position in the scientific world, and I fancy I detect hers 
and there some sly aud covert sneers in the aHusions of philoso- 
phers to this unrecognised parasite, or rather to its fellow parasites 
of other diseaaes; for tho dysentery germ ia a more recent dis- 
covery, and haa not yet stood the ^e of criticism on its own 
aoeount as an independent germ. What has been said to the 
diaparagemant of the other germs, however, may reasonably be 
aaaumed to extend to this one. It ia probably viewed in the eame 
light aa the cholera germ and the typhus germ, which are on 
probation oa it ware— merely accepted on araferance. They are 
used as stop-gapa for holoa in theories of caueation, and most 
writera resort to them when hard pushed. Very few take to them 
kindly, or cordially, or genuinely, as though they hud a thorongh 
faith and belief in them. There is always a hesitancy, a qnaliS- 
oation, an if, I do not refer to these evidences of reluctance to 
adopt the parasitic theory of disease with any intention to imply 
that the learned are wrong in thus delaying to accept views that 
hare been acquired by the aid of the microscope, until n 
cluaive testimony is forthcoming than that which is ' 
the eye and brain of the microscopist. Great caution is co i>e ei:- 
peoted. and indeed demanded, before men in certain positions 
yield their judgments to hy[)Dthesea involving huge interesta and 
questions of l^e and death on a grand scale. They muat have 



microscopieta had establiahed ona clear indubitable fact ; if thej 
had proved either that a, given germ wonld prod nee a given diBeaae, 
or that a given germ cama from a given source, and had then 
connected that eource with a given disease ; the whole matter 
vould have stood upon a, very different looting. But in the 
abaenoe of such material proof in an; one case from the German 
achool, it would perhaps be unwise in some men to relj solely on 
indnction and to accept the proposition that every zymotic disease 
haa its special crjptogamic germ — especially seeing that the pro- 
pMition has been challenged by other microscopists, and that the 
whole subject is yet in the reafin of controveray. 

100. As regards the causation of dysenteiy I do not require, as 
I have said, a germ of any kind to establish the correctness of my 
theory. It will admit of proof, or disproof, by a much ooacaer and 
more solid test than can be found in the microscope. Cryptogam 
or CO cryptogam, will fiBcal matter, under the conditions Bpecined, 
cause dysentery or not ? That is the simple issue I submit for 
trial, and, as I shall put it, it will raaolve itself into queations of 
fact, of experimental essay, and of future experience. It is alto- 
gether independent of the microscope, Hangh, strong, practical 
on aeoBe, combined with opportunities for observing the 

of the disease itself, are all that is required to settle the 

sions of my theory. It involves no ingeniously complicated, 

B^edly elaborate, or obscurely profound dogmas. It wants no 

nibtlety of intellect, or high perceptive faculty ; and, indeed, it 

may he " apprehended of Ihe people." 

101. The dysentery germ, therefore, is an extraneous question 
so far as the simple and obvious cause of dysentery is concerned — 
a question with which I need not have hampered myself at all. It 
is an excrescence upon my theory — a theoretical niKroeuecus — which 
I might oonyenieoOy, and with more ease to myself, have swept 
off and put aside. But though it was a formidable looking thing 
to one who knows nothing whatever of the microscope to enter 
upon a large enquiry hinging principally on microscopical points ; 
yet it seemed not beyond the reach of absti'act reasoning ti 



held the vantage-ground of many, by reason of the insight I had 
gained into the cause of dysentery. With this light the want of 
all special, or technical, knowledge, might not leave me in im- 
penetrable darkness. 

102. Aiter balancing the evidence for and against the germ 
theory — that is the evidence hitherto given on both sides, so far as 
I am in possession of it — I am forced to the conclusion that it is 
overwhelmingly in favour of the specific germ. In fact as a matter 
of pure induction, I take it nothing can well be more clear. To me 
the ailment is as sonnd as though it had been clinched by abso- 
**"'] proof- I accept it as it stands, without waiting for the 
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demonatratioii — which cannot now be far off. Indeed I cannot see 
how an; mind accustomed to weigh sach questions can well resist 
the deduction from the preniiBaea. And I can only account for the 
dela; in the geaeral recognition of the germ theory, on the sup- 
pomtion that enqoireis have not Bottled themHelres down to the 
work of oxBiroiDing it thoroughlj', earnestly and eihauBtively. I 
do not say that the microecopiste aje right in individual instances. 
It is not improbable that thej may ha^e got hold of the wrong 
germ here and there; and subsequent discoveries will very likely 
cause considerable modifications in their details. Their aubordi- 
tmte views, or minor theories, or speculations, also, may be wide 
of the mark. They may be wrong as to the precise mode in which 
the pamsite multiplies itself; or as to the particular organ, or 
organs, it attacks ; or as to those that are employed in its elimina. 
tioa ; OF as to its effects npon the hlood ; or as to the way in which 
it affects the nervous system. Upon all these points and others 
they may be parUy, or entirely, wrong. They may have beon 
tempted into ingenious, bat unsound, speculation occasionally, and 
have been tripped up remorselessly; and their suggestions as to ths 
BOUToes of the parasites may have been at fault, and they have 
been treated with derision. But what of all this P The great 
principle is untouched — the main point is not affected in the least. 
Granted that there have been errors of omission and commission 
in the directions indicated; the one really important theory still 
fttands. Discarding the non-essentials with whioh the question 
bee been surrounded, and disregardiiig altogether the false issues 
that have been raised, I fix on what I take to he the essential 
things to determine first; viz.— is this class'of diseases prodnced 
by a specific germ ? and, if bo, ia it a cryptogamic germ ? Its mode 
of producing its effects is an after consideration. 

103. That there is a zymotic germ, or eubstanco of some kind, 
there is very little doubt anywhere. The kind of germ then is to 
he arrived at. It must come either from tho inorganic, or from the 
organic, world. Gaseous products, mineral substances, and 
chemical compoiltndB of all kinds, do not require a moment's 
thought, and may be put out of court at once. We are driven 
then to the organic world ; and here there ai'o virtually only three 
efBcient hypothetical njodes by which the specific germ can have 
place; viz. (1) by animal parasites, (2) by particles of matter 
derived from au infected source, and (3) by vegetable parasites. 
(1) As regards animal parasites. The nature of such diseases as 
cholera and dysentery, as shown in the saddcnneas of attack and 
the rapidity of their course, would eiclude them, independently of 
the manner in which these maladies are propagated, and of the 
fact that animal organisma have not been traced in the body ; — 
always excepting Dr. Dyea's unique discovery of a cause of 
dysentery in the vieoous pellicle of plums ; which, however, does 
not disturb tho conclusion materially. Low animal organisma 
may, therefore, be set aside as an efficient causation of the specific 
geim. (2) These particles are do doubt efficient germs in some 
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ezanthems, but it has been shown dearly enough that the prineiple 
of eoniagitiim mmm is not the active one in these diseases. BesraoB 
even if it were, it is merely a shifting of the point at issue, and 
confounding the question of propagation with that of oausatiofi. 
The origin of the disease, even though the affection be contagious* 
might stni be either in animal, or in vegetable, parasites. (3) The 
factors of the germ, then, are, so far as we know at present, to be 
sought for in the vegetable kingdom. 

104. The principal arguments for the fungoid source of the 
germ are these, and I do not find anything of sufficient weight to 
upset them, (a) There is no other efficient cause for the germ 
and it is the only one left by exhaustion — a very cogent^ though* 
in natural laws, not a complete, argument. (&) Sporules, vegetaUe 
cellular growths, and the tissues of various parts of many crypto- 
gamic p&nts, have been found in different portions of the humaa 
body by several independent microscopicsd observers for yeaxs 
past, (c) Not only have portions of cryptogams been found, but^ 
in many instances, the spores, or sporules, have been cultivated and 
the fungus to which they belong has been produced and grown. It 
now, perhaps, becomes a question as to tiie amount of trust, or 
confidence, to be placed in the microscopist. We have to determine 
for ourselves how far we may rely on the accuracy and on the 
fidelity of the observer. Has he deceived himself, or is he wilfully de- 
ceiving us ? In matters of human testimony such contingencies are;, 
of course, always possible. When, however, it is remembered that 
every microscopist who has attained to any position in Europe, ia 
checked by the certainty that his published observations will be 
critically examined, and that his experiments will be repeated* 
sooner or later, there is at once a material guarantee that he 
will take due precautions. He is not likely to risk his reputation 
by rash statements, or by describing illusory, or imaginary, objects* 
which nobody else is likely to find, and which he himself cannot 
show to others. Enthusiasm, and its ally, rashness, may now and 
then induce a philosopher to jump to conclusions on insufficient 
data; but a habit of this kind is apt to be rather sharply punished 
by the world. So much for mere errors of vision, or of judgment. 
If we now consider the question of wilful misrepresentation, or 
deliberate fabrication, it will be at once seen, I think, that the 
chances of this are very slight indeed. I fail to perceive any 
adequate motive for inventing a cryptogam. There is nothing 
that I see to be gained by a microscopical fraud. Forging a germ 
is a most unlikely scientific crime. It might be done as a piece of 
elaborate waggery, but it seems highly improbable. When mis- 
takes are made by microscopists, or when descriptions of things are 
given by them which cannot be verified by others, or be demon- 
strated by them to others, we may conclude, reasonably I think, 
that there has been some unintentional error somewhere. And 
when we find several microscopists in different countries concurring 
as to things seen, I conceive their statements may be accepted as 
facts, without hesitation. It may be regarded I submit, therefore. 
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as a certainty that fungoid growths of some sort are found in the 
hiilnan body. It is more than 20 years ago since the fungoid 
theory of cholera was started, and since t hen scores, or hundreds, 
of observers have found portions of cryptogamic plants in the 
matters vomited by, and in the dejections of, cholera patients. I 
do not know to whom belongs the merit of the discovery, but my 
impression is that it was made in England. Mr. Swayne of Bristol 
read a paper on the subject, I believe, shortly after the cholera in- 
vasion of 1849 ; but whether he originated the view or not, I am 
tihable to say. The idea, however, spread to Germany where it 
took stronger hold than it appears to have done in England. The 
German philosophers nursed it until it expanded into the germ 
theory of disease. I do not know precisely, but I imagine Hallier 
was the first to propound the theory, as his name seems to be 
ihvariably associated with it. At all events he has described many 
&ew fungi which he has found and which he has called (rightly ot 
Mnrongly remains to be seen) the specific germs of certain d^eases. 
And the point now is, not whether the fungoid growths he de- 
sdribes are the true germs of the disease, but whether the descrip- 
tions themselves can be implicity relied upon. Judging Professor 
Hallier by the estimation in which he is held by his countrymen, 
and others, and reasoning on other extrinsic grounds, I have no 
hesitation in saying that I accept every statement as to matters of 
fact made by this observer as literally and absolutely correct to the 
best of his knowledge. When he says he has discovered a germ, 
i believe he has discovered it, or is under the impression he has 
discovered it. If he tells me he has discovered the dysentery germ, 
for instance, the only question on my mind is whether the 
jfung^s is the right one, and not whether he has discovered a 
ftingus. That he has found what he describes, I take without 
Qualification. 

105 (d.) The international Cholera Conference at the meeting 
at Constantinople in 1866, adopted the germ theory as regards 
cholera ; and though their decision may not be regarded as a final 
settlement of the question, it must necessarily have its due weight 
with all thinking men. When delegates from different nations 
agree to a proposition of this kind, it argues that the evidence 
must have been very conclusive indeed. Occupying as they did 
an official position of grave responsibility, they were hardly likely 
to stultify themselves by rashly declaring their adherence to a 
particular side in a gucBstio vexata of such magnitude and import- 
ance. The fact of their having done so implies care, study, and 
deliberation. For they would naturally have the fear of the derision 
of the civilised world before their eyes, in the event of their com- 
mitting themselves to a hypothetical blunder in solemn conclave. 
So although there wUl aJways be, of course, unbelievers who 
decline to subscribe to articles of pathological faith drawn up by 
a medical convocation — no matter how orthodox — still the gener- 
ality of men must admit that this decided step taken by the Con- 
ference is a strong argument in favour of the germ theory. 
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106w (6.) In the Quarterly Joamal of Microscopical Science iiXK 
1871 at p. 197 there is a very remarkable passage^ headed "Fvm(pi» 
418 a caiue of Whooping-covigh" in which it is stated that Dr. Le^ 
2erioh " tliiiiJks he has discoyered" the fungoid growth which pror 
duces this disease. " The expectorated mucus in patients is said 
" to contain masses of browmsh-red spores with occasional threads 
" of mycelium." These were cultivated on bread soaked in milk; 
and " masses of the fungus thus obtained" were introduced "into 
''the trachea of young rabbits." These rabbits soon got "a 
cough of a very violent and noisy character ; in fact, a genuine 
whooping-cough." These rabbits on being killed were " found 
to contam an enormous quantity of the same fungus as that met 
with in the sputa from human whooping-cough; and, in fact^ 
the mucus expectorated by the rabbits showed precisely the same 
appearance. Dr. Letzerioh had already published very similar 
" observations on a supposed fungus causing diphtheria ; but 
" neither set of observations seems, as yet, to have been confirmed 
" by any other investigator.'' 

An announcement of this kind is painful and humiliating. Who 
would suppose that thousands of lives may have been lost that might 
have becm saved by the confirmation of the last set of experiments 
alluded to ? Is it not deeply humiliating that such matters as 
these, involving questions as to the origin of such a deadly pest as 
dipththena, should be left to the chance attention of some philan- 
thropic investigator? No doubt the man will be forthcoming 
sooner or later who shall devote himself to the subject, and shall 
BuccessfuUy demonstrate, not only the fungus of diphtheria — if 
there be one — ^but its source. But why could not enlightened 
nations appoint some permanent body* of thoroughly competent 
men for the purpose of testing all such observations as have beeA 
made by Dr. Letzerich? What valuable time might be saved! 
And what false pretensions might be at once exposed 1 As the 
matter now stands with regard to both whooping-cough and 
diphtheria, who is to say that the deliberate statements made by 
this physician are without foundation ? And how long will it b^ 
before the set of experiments with the rabbits will be repeated? 
This set, at all events, might be tried without much difficulty or 
•delay. And although the determination of tlie question of the 
fungoid origin of whooping-cough in the affirmative, might not 
have such immense and imme<Uate practical importance as the 
similar mode of settling the fungoid origin of diphtheria; yet rela- 
tively it is just as material and important to establish the fungoid 
germ in one case as the other. Besides if Dr. Letzerich's state* 
ments as to whooping-cough be confirmed, it goes a long way 
towards the acceptation of hjB discovery as regards diphtheria. 

To the present consideration, the fungus of whooping-cough ift 
more important than that of diphtheria. In the latter case Dr. 
Letzerich's fungus stands on t^ same footing with Hauler's 
fungi; — ^it is a fvmpM tmaUaeked. But tiie other fungus is a very 
-different thing. Since the discovery of the " ague-plant " by Dr. 
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Saliabuiy, tbia claim of Dr. Letzerich'e ia the Bret of its kind. [I 
WBB not aware of it when I wrote about the American fuagUB.] 
Wbat Btrikea me as ao odd In coimection with both these dia- 
coverisB is that tlie pathologiets of Europe do not appear to appre- 
hend their full BiRuiflcance, aa regards the fungoid origin of 
cholera and other diaeoses. It saemB altogether to have escaped 
notice how much these two separate seta of obsecvataona carry 
with them — if correct^ — and how urgent and presaing is the neces- 
aity, therefore, of dealing' with them and determining npon Uiem 
one way or the other. Dr. Salisbury's obserTations ore the com- 
pleter j for he has not only prodaced the germ, bat ho haa 
connected it witli its source. It would, however, entail some 
inconvenience to scientific men in Europe to visit the vaUeys of 
the Ohio for the purpose of testing Ms experiments on the spot. 
Bnt the rabbit teat is ao easy of accomplishment anywhere, that it 
is strange it shoold not have been tried in aU directions imme- 
diately Dr. LetKerich'e account was published. 

In dealing with a matter of this Und in this part of tbe world 
one is necessarily liable to be at fault. It is so hard to learn what 
baa been done. In calculating the chances aa to the oorrectness, 
or otherwise, of these observations of Dr. Letzerich, there are so 
many sources of fallacy that one is left in great uncertainty, I will 
therefore content myself with saying here that I must accept these 
observationa, until I learn that they have been proved to have been 
incorrect. There ore some diatinct, circumEtantiBl, statements as 
to matters of tact, of a verypeculiar kind. I can only say that if 
other observers fail utterly in inducing this singular cough in 
rabbits, and if Dr. Let^erieh himself is unable to reproduce the 
cough, aa before, and to exhibit the rabbite in the condition he 
dea^bes, to other personsj I should not envy him the poaition ha 
would hold. But aa I cannot auppose it possible that any man in 
his senses would have the folly and the haidihood, oven if he had 
the will, to fabricate obseryatiorig, the falsity of which could be so 
readily shown, I come to the concluaion that Dr. Letzerich's dis- 
covery is a real one, though he has failed in the great desidera- 
tum of connecting the germ with its som'ce. It is therefore 
inclnded in these arguments in favour of the germ theory. 

107. (/) The production of meaalea by meana of mildewed straw, 
before mentioned, is another strong argument. In fact this and 
the other great discovery (3) of Dr. Salwbmy of the "agoe-plant," 
•re, of themaelvea, quite aulEcient to eatabUah the germ tlieory. 
Enough has been said previously to show the view I take of theaa 
discoveries and the targe inferences I draw from them. 

108. (h.) There are other reaaons, less pronounced, why I give 
in my adhesion to the germ theory. But over and above all that 
has been published hitherto, I have the knowledge, as I believe, as 
to the cause of dysenteiy. And this auppliea me with such cogent 
additional reaaons, that I consider the nnal establishment of the 
fungoid origin of disease ia not far off. 
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109. If now one conaidsrs the arguments that have been ad- 
THuced againat the germ view, we shall find that they amount 
■ubstantiallj' to theee ; — that aome obaerveFS have not aucceeded 
in fittdinff the spores, or sporules, or any vegetable growths, 
answering to the description given by other obEerrera ; that the 
inability of Eallier and others to demonstrate the matrix, or nidna, 
or original aubBti^tuiu of the germs, throw doubt upon them ; that 
the connection between the so-called germ and the disease has 
never been Bofficiently shown — the two things not having been 
clearly exhibited as causa and efTect ; that the modui operandt of 
these oryptogama, ob eiplained by various pathologists, ia aovogne, 
fanciful and contradictory, and bo subveraive of other laws, that 
they suffice to upset the theory as to the germ ; and that in the 
present stAte of our knowledge ao much dependent'e should not 
be placed on microscopical observations. This seems to be about 
the pith of the objections raised, and I think i^ere can be no 
neoeaeity, after what has been said, to deal with them formally. 
The only point worth noticing ia the negative one that particular 
fungi described by some, cannot be found by other, observers. But 
there are so many ways by which a microBCOpist may miss a par- 
ticular thing he searches for, that the omission cannot stand a 
moment against the positive statements of other mioroacopists 
that they l^ve found the thing. When the American observers 
say they cannot make out the Coniothecinm described by Hallier, 
and thence conclude that it is an apochryphal f augua, and more- 
over go so far aa to deny the germ theory of disease, it seems to 
me that they draw rather large conclusions from very small 
premisses. And how about the "ague-plant" of Dr. Saliabury? 
Do they ignore that fungoid germ ? Do they throw Dr. Salisbury 
overP How little honour have prophets in their own country! 
But Dr. Salisbury may be a rank impostor. He may have coined 
the palmelloid fungns and the whole series of observations upon 
intermittent fever. Either this, or he has established the germ 
theory beyond question by a brilliant idea most ingeniously and 
beautifully worked out. Which ia it ? 

110. Whence comes the dysentery germ ? As far as my view is 
worth anything, it is that this germ is a vegetable geim, and that 
it oomea fi'om a mildew formed on human fmoes under certain 
conditions ; but whether it is a Hydrophma, or a Mucin-, or a PiU- 
bohu, or any known or unknown mildew, I am not, of course, abla 
to say. I am under the impression that Hallier is correct in 
claiming tbe discovery of the germ. I have no doubt at the 
present moment tliat the sporoles he has cultivated, and tbe 
fangus he has grown thereby, may ha traced to tbe source here 
indicated. If ao — if thia consummation ba achieved — it will be a 
glorious triumph for the microsoopiat, and it will set the question 
of the fnng-oid origin of dieease at rest tor ever. 
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Mtatomj, argitnia ohemiatry, and other tMngs of which 
ignorant, I must yet touch gsntly upon the modes, or presumed 
modes, by wliioh these yegetahla germs produce their conatitu- 
tional effticta and apeci&l leeiona in the bod;. Or rather I shall 
conJiiie myself chiefly to the manner in which the dysentery germ 
produces its specific reaulta. I enter upon thia part of my aubjeot 
with some reluctance, 1 admit ; but without wading out of depth 
I may perhaps suggeat one or two views for others to work out. I 
can aea their practical bearing, though I am incapable of hmifHing 

112. Does the dysentery garm act by inducing ohemiool, or 
molecular, ohangea in the blood ? Or is its actiou upon the glanda 
of the large intestine purely mechoiniaal p The point ia not inta- 
reating merely, or remotely important, but its determinatioil 
would lead straight to material and immediately availabla con- 
clusions respecting the oausation of aome other diseases. From 
the whole of tie sorronndings of dysentery, I arrive at the conclu- 
sion that the local mischief in the glands is produced mechanically 
in some way, and is not caused by chemical or vital action. The 
mode in which the diaeaae attacka healthy peraonH, the nature of 
the symptoms and the cbHracter of the malady would seem almost 
to preclude the idea of blood poisoiiing, in the sense in which it ia 
usually nnderelood. If then the change produced in the glandular 
BtrnotureH of the intestine are due to mechanical causes, the neit 
thing to determine is whether they are extrinsic, or intrinsic, to 
the circulation. It is posaible that the mucous membrane of the 
alimentary canal may be a sufficiently oitensive, and favourabla, 
substratum, for the development of myriads of the fungoid growths 
which cau^e dysentery. And it ia posaible to conceive that these 
fungi may pass along the canal until they are bronght into rela- 
tion with the glands ; and further that the glands may have some 
apeoiol, or elective, aSnity for them, by which they may be eicited, 
or impelled, to attract them ; when from aome cause they produce 
irritatiOD of these glandular structures, and thus set up the dis- 
eased conditions which end in hcemorrhage, ulceration, and perhaps 
sloughing of the whole coat of the intestine. 

113. The minuta morbid auatomy of dysentery ia not so clearly 
mside out as that of many diaeoEes. Professor Maclean mentions 
that Dr. Parkes has shown that, " at the very commencement of 
the morbid action," " the aolitary glands ore enlarged in various 
degrees," " They are seen to be d^tended with a white eiudation, 
" soma with a dark central spot, and all surrounded by a vasoular 
" ring." " Dr. Parkes was led from his dissections to the belief 
" that ulceration almost always begins in the glands themaelvas, 
" very rarely around them, and only occasionally, in very rapid 
'■ cases, by effusion of fluid beneath the mooona membrane." AH 
this would aeem to point clearly enough to the solitary glands of 
the large intestine, ae tbe site of the commencement of the morbid 
action. If so, the question arises whether there is any essential 
anatomical diflerenca between the solitary glands in tbe large ajid 
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small izite^izEM, eitheir in their stmotore^ or their blood 8!i{^;f . 
Because it is somewhat difficult to understand how glands whiob 
are Oommon to the whole intestinal canal, should be liable to 
become diseased in one part of it, unless there be some structural 
and therefore functional variation in them, not hitherto described* 
or suspected. If they were identical throughout, one would expect 
the same lesions in them throughout; and thereof ore the selection 
of the solitary glands of the colon would seem to argue some 
jpeeuliarity. The point is raised here, because it bears upon the 
question whether the local manifestation commences on the villona 
surface of the intestine, or originates in the net- work of capillariee 
supplying the glands. 

114. If the observations of pathologpists and microscopists, how- 
ever, are to be thoroughly depended upon, it would certainly seem 
that the only rational way of explaining the local effects of the 
dysentery germ, would be by assuming that it arrives at the large 
intestine l^ way of the blood, rather than along the alimentary 
canal. The disease probably follows the same course with others 
of the same type : and by analogy we may assume, that if the 
" ague-plant" is found in considerable quantities in the urine, as 
Dr. Salisbury affirms ; and if whooping-cough can be induced in 
rabbits, as Dr. Letzerich has described ; and if fungoid growths of 
many kinds have been found in the blood, as many microscopists 
have shown ; the topical disturbances of dysentery are set going 
by its germs first getting into the circulation, and by being then 
<5onveyed to the bowel through that channel. The law applies, in 
fact, to so many diseases, that, in the absence of any special reason 
for exempting this one, it may safely be taken to come within its 
operation. 

116. And now comes the really difficult part of the subject. 
Having got the hypothetical dysentery germs into the blood, how 
is it that these particular fungoid growths, and no others, should 
make their way to the colon and cause a bloody flux P Aiid why 
do other germs invade the small intestine causing enteric fever P 
Or the air-passages producing diphtheria ? The difficulty of 
accounting for the selections of points of attack, made by the 
various germs, would be equally great, either on the assumption 
that their mode of action is a vital one, or on the hypothesis that 
it is a mechanical one. As regards dysentery, however, as has 
been said, the history of the disease favours the view of mechanical 
agency. And if this can be shown, it will govern some other 
cases, and probably be of most material assistance towards eluci- 
dating what is now obscure with reference to the mode of action 
of some germs, and possibly end in the discovery of others. 

116. Before proceeding to discuss the special subject of the 
dysentery germ, I would observe that the well-known fact that 
all the exanthems, and the zymotic diseases generally, have a 
tendency to affect mucous membrane, or glandular organs con- 
nected with it — ^that is viewing the skin as an extension of mucous 
membrane^— has led to the inf^^nce that this determination to the 
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lupe^ciea is connected with the excretion, or eliminBtion, of the 
marbid materioL Still tliia does not eiplain «h; evecy form ot 
fungoid growth ehoold have its own pecnliar mode of exit, accom- 
panied by itfl own special train of local leeioiiB and conBtitutional 
effects. There is another trait tliat these diseassB are all obasFred 
to hsTe in common; and that is that whatever Burfafie may bo 
Balected oa the field of deparcuce from the body, or aa the region 
of attack, the morbid results are invariably associated with th» 
eitravasation, or the exudation, of blood, or of some of its serooB, ox 
plastio, oonHtituents. The kind of material thrown out and the 
nature and position of the tisauea into which it finds its wa.y, 
together with its amounts, seem to be the things which give dJs- 
tdnctive character to the disease. The degree of symptomatic 
fever, or constitutional disturbance, is regulated entirely, as it 
seems, by the extent of surface implicated, by the apecial character 
of the action set up, and by the greater or less importance of the 
functions interfered with. The modes by which fatal resolta 
acurue in affections of this type iUustrate this. The end, and 
perhaps the aim, of the expulsion of the blood, or of some of its 
elements, from its yessels is aupposed to lead to suppnrations, of 
various kinds, and to ulcerations of the tissues, by means of which 
an open surface is established and an outlet more readily aSbrded 
to eitjsneouB matters. 

X17. There is a similarity between dysentery and diphtheria in 
the results of the morbid sction set up in the two diseases. Nie- 
meyer says that " the anatomical changes found in the intestines 
" of dysentery patients, on autopsy, are a type of diphtheritic 
"inflammation. The diseased portions of mucous membrane are 
" infiltrated witli a fibrinous exudation." This membrane in some 
instances is "to some extent infiltrated with a grayish-white, soft 
endation, covering the epithelial coating." Miemeyer quotes 
Eokitansky to the effect that " in the highest grades of dysentery," 
portions of the lining membrane of the bowel are " not unfrequently 
thrown off and passed as tubular pieces." The analogy therefore 
is by no means forced. MtitaHa mutandis the one disease is a repre- 
sentation of the other. Does the similarity of effect suggest a 
similarity of cause P 

118. On the hypothesis that the fnngoid germs canse the parti- 
onlar local disorganisations eharaeteriatic of the disease, in conse- 
quence of the efibrtfl made by the system to throw them out of the 
oirculatdon, it is advisable to consider the probable, or possible, 
modes, by which the dysentery germ may cause its special lesions 
dnring the process of expulsion. The difficulty, if not impassibility, 
of.'getting at any sound conclusions on such a point, at this stage 
of our knowledge, is clearly present to my mind. I shall not, 
therefore, fritter away muoh time in speculations that may be soon 
exploded by actual information upon the matters discussed. Still 
I may risk a few thoughts. 

119. There are several ways by which it may be supposed the- 
dysentery germs are arrested in, or held by, the ghindular strnc- 



THB CAU8X OF DTSSimEBT. 77 

i^nres of the colon, pending their eventaal extrosion by hoamor- 
rhage, by suppuration, or by ulceration, (a) The diameter of th» 
oapillaries may be so small as to delay, or stop, the germs. (6) 
The anastomosis of these minute vessels may be so complex^ or 
intricate, or tortuous, that these foreign substances cannot pass 
freely and so finally, by stasis, bar the passage, (c) This result 
may also depend on the peculiarity of the structure of certain por- 
i;ions of the cryptogam, by which they are caught in the loops of 
the local capillary system, after having passed through the other 
portions of the body with the current. This is a matter 6t 
measurement, perhaps, and also of the roughness, or smoothnessi, 
of the spores, or of sudi parts of the fungus as may find their way 
into the vessels. Some of the membranous portions of some mil- 
dews — ^that of the membrane of the periodole of Mtucor mucedo, for 
instance — are described as being clothed, or studded, with spinoos- 
like processes. The spores of some genera and species of mildews 
ure also, of course, larger than others, and their sporanges have 
various modes of letting the spores loose. The question as to the 
particular portion of mucous membrane a special fungoid growth 
ehall affect, may, therefore, all turn upon the configuration of the 
plant and the nature of the capillary vessels. So little is known 
of the mildews growing on excreta — more especially on human 
excreta — that it would be futile to speculate on tiie probable 
causes of the arrest of the dysentery germs in the large intestine. 
There must, however, be some prominent and marked ' reason for 
this — a reason so pronounced that there should be no great diffi- 
culty in arriving at it. (d) In addition to these purely mechanical 
obsl^les to the free passage of the germs, something is also due, 
probably, to that inherent power possessed by organic structures* 
through which they seem to exercise a quasi choice, or selection* 
in fulfilling their functions, or in carrying out their purpose. The 
description of vital force I mean appears to be connected with some 
irritability, or excitability, or suseeptibility, to external things, or 
conditions, by which tissues make an election in dealing with either 
ordinary, or extraordinary, circumstances. This elective affinity* 
as it has been aptly named, is not unlikely to have its infiuence in 
determining the dysentery germ to the mucous membrane of the 
large intestine, and all the other germs to their special localities. 
At the same time I strongly suspect that this elective affinity is 
itself controlled and infiuenced, to a certain extent, by mechanical 
conditions. It may be that the seat of the dysenteric affection is 
the best, after all, that the body has for the elimination of increas- 
ing and multiplying fungoid growths of this particular description. 
In speaking of the physical, or mechanical, obstructions that might 
be caused by the sporules, sporanges, periodoles and columellso of 
the dysentery mildew, it will be borne in mind that the agency 
of these portions of the hypothetical fungus can be supposed only 
when the disease has been caused by air-poisoning. These parte 
of the reproductive organs of a mildew cannot of course get into 
the body by water-poUution. And this essential difference in the 
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onfignrfttion ot air and irater germa, if Ow diSerencs suggeated lie 
a fact, nill afford, perhaps, an explanation of the ufflcaoy of tha 
dimnge of air to dyseoteiy patdente, and will also serve to explain 
how it ia that " bad-water" aieea aie never ao formidable as thoia 
' bf way of the atmosphere. 




[B . ] — Tbihpkbatdeb . 
120. The second proposition starts with saying thai a certain 
dtgree t^ tsmpBralwe is a neceasary condition tor the evolution of 
the dysentery poison from fcocal matter. Tiie question as to the 
degree need not take np Dmoh time. Aa a general rule it would 
appear that the poison, whatever it may he, is developed more 
i^idly, or with greater facility, iu low latitades. Heat certainly 
•eeiDH to favour the formation of tlie active ageut of dysontery, or 
canaes it to mix with the air more readily. At the same time it ii 
vexs clear that it can be formed and can be disseminated in very 
cold weather, as was found in the Crimean winter eeason. The 
probabilitiBB me— though I apeak without precise knowledge — 
that the dysentery poison may east and he potent in any tern- 

Krature ebort of the freezing point. Congelation no doubt arreata 
th its production, and its spread by atmospheric agency ; though 
ioe from " bad water " may possibly contain it. It has been found 
by experience that tlioae periods of the year when the days are hot 
and the nights oool, are most frequently marked by outbreaks of 
dysentery : — though tbe fact may perhaps admit of another eipla- 
Hfttion besides that of mere alternations of temperature. 
[C] — Atmobphbee. 

IBl. The next portion of the second proposition states that a 
airttan amount q^ evposure ia Oie infiaence qf the almoiphcro is a necea- 
mry conditiou f or the evolutiouof the poison. And this is the great 
CBsentiaJ condition of its formation — the special requirement for its 
production. It is this peculiarity which happily brings dysentery 
completely under human ooatrol; — sccomplefcalyindeed that nations 
may rid themselves of the epidemic pestilence at will, and armies of 
occupation may entirely escape its laTages, except in certain tropical 
regions where the habits of the people preclude all hope of safety. 
In every country in the world, however, where the air is not coa- 
tamlnated, and the vat«r supply is not polluted, by the resident 
population, armies may in the loture conduct many of their opera- 
tioiia wiihoot tlie elightest fear of being decimated by this hitliarUi 
invariable scourge. I say it unhesitatingly, advisedly and without 
Mjy qualification wbatsoever, that, had the simple fact now made 
known, been known at the time of the Russian war, and been acted 
on, not one man in the Crimea need have died of dysentery. 

1S2. In venturing into unknown regions and in treading upon 
dangerOQS ground, I have hitherto been guarded and careful. 
But here I feel myself justified ia assaming a firmer position and 
in proceeding more boldly. 1 have no doubts and have to make 
jervatiouB, now. I have thoroughly satisfied myself of the 



oorreotneeH of the propoBitione advanced, by what I oonsider sound 
induction from a. laxga array of facts. Therefore I do not aluiok 
from the coasequencea that may be inyolved in stating auch liirge 
utd important concluaiona. And I affirm that nations may eitin- 
guieh apidemio dysentery, as England bos done, by the obscrTanco 
of the simplest laws ; and that their forces in time of war need 
tmt rarely engender the disease, if only they will consent to the 
adoption and employment of practical and readily contrived eipe- 
dients; — ecpediente which wiU suggest themsolTes at once, when 
it is comprehended that, if human eicrement is not exposed to the 
air, there can be no dysentery. 

123. If this be not proved to demonstration — so far at least as 
words can demonstrate a thing which must after all be left to the 
actual proof — I have erred most egregiovsly in my reasoning ; and 
I shall perhaps deserve the punishment wluch, I am perf ecUy well 
Aware, the highest motives would not suffice to avert. I send this 
frath with my eyes open. I know the kind of treatment it may 
meet with. 1 have seen how a noble discovery emanating from 
this oolony, where it has already been, shown to be eminently suc- 
oessful by rescuing several persons from the very jaws of death, 
has been jeered at and derided as being neither true nor new. 
And if the man whose soul had the courage to put into eieoutaon 
the heroic remedy his brain suggasted, and who thus demonstrated 
the correctness of his deductions by abaolute and inefra^ble 
proof ; — if this man, with actual success attending on his efforts, 
haa not only not been warmly hailed in other parts of the world, 
bat has been received coldly and sneeringly, and as though his 
bold oonoeiition to save human life when all other means have 
been seen to faU, was a thing to be deprecated; — 1 say, if this 
man ha« been so ungraciously met, how am I to come off, in pre- 
senting a bald theory for which at this moment I have nothing to 
advance but induction ? I have not a solitary eiperiment to olfer 
in support of my viows — not even a confii-matory gei-m. If I be 
shown to be correct, perhaps the chastisement may not be too 
uvare; but if I tura out wrong in my reasoning nothing oan 
save me. Yet, right or wrong, I shall take my chance <a any 
personal annoyance, or chagrin. I shaU risk feaileesly and trust 
to having fibre robust enough to stand the strain, whatever 

124. The amount of exposure to the air necessary before faecal 
matter can form the dysentery poison, is a question involving 
aonsiderations of time and extent of surface exposed. There ia 
clearly a space of time during which excrement is incapable of 
giving off the poison ; and a greater or less superficial area of ex- 
crement must aJso be left uncovered and open to the action of the 
tttmosphere, or the poison will not be formed. 

135. As regards time, there are no means of determining the 
shortest period at which fceces will form the poison, nor the 
longest period of exposure they will bear without losing the power 
of forming it. Thoy are both material practical points to decide. 
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obTionalj, but at preBent one can only offer general obserrBitioils. 
The eademio outbreak of dyBeutery among the Dutch troope at 
the Cape [17], ahowa that the poison ma; at all events be engen- 
dered wltbin a month. The probabilities are that with favoariiig 
eeftsonal inflnenceH, it may be produced oonaiderably under that 
period ; but it would be premature to fix minimum limita. Then 
with reepeot to the length of time that fcecal matter retains the 
faculty of forming dysentery poison., information in still more 
vague. Of course there must be a period of disintegration when 
the eiementa in eiorement can no longer furnish the neoeasuty 
conditions for the origination, or mointensjice, of the poison. Thu 
period may be hoatened, or delayed, by eitemal eircum stances, in 
every individual case; so that it would be hazardous to say that 
the couditioDB will be broken up in so many months, or even 
years. But 1 think it may be safely said that when excrement 
lying on the sarface of the eoil, has so far lost its obaroctsristic 
qualities as to be hardly distinguishable from the earth oq which 
it lies, it is then incapable of giving rise to dysentery ; — and not 
notil then is it certain to have been depiired of its poisonouB pro- 
parties. Even when it has been desiccattid on its exterior, so as 
to be devoid of odour and the outward seinblance of fcecal matter, 
yet there may be some portions in the interior of the mass that 
may have been conserved, and may be still potent, should wet 
weather snpervene to wash off the outer crust. How long the oid- 
lections of foscal matter accumulated in privies will preserve their 
competecej to produce the poieon, when removed from their recep- 
tacles and placed under other conditions, it is difficult to form any 
opinion. It would seem olear, however, that, under ordinary 
circnmstancea, night soil is always capable of giving rise to dysen- 
tery when spread on the ground at moist or rainy seasons, suppos- 
ing it to be unmixed with other material and that no precautions 
are taken to prevent the formation of the poieon. Whilst fcecal 
matter, in fact, is preserved as it is in privies, middens, orcesB-pits, 
it may at any time be, and not unfrequently is, converted artifi- 
cially into a material which shall cause endemia dysentery, when 
other causes combine. Kept together en masse, as voided, human 
ordure cannot, as I believe, give rise to the flux. Whether this be 
from the presence of the salts in the Suid portion of t^e contente of 
thereceiving vessel; or from the small extent of surface exposed to 
the air, I am not in a position to say. But seeing that many privies 
in poor neighbourhoods, where dysentery is not met with, are BO 
constructed that the fluids drain away rapidly and the solid excreta 
only remaiu, it would seem to be partly, if not mainly, dne to 
the limited proportional surface exposed) though at the same 
time it is not improbable but the ammoniacal nature of the liquid 
has soma effect in arresting, or preventing, the formation and 
evolution of the dysentery poison. 

186. The maximum and minimum periods o! time during which 
fcecal matter can create dysentery are indeterminate at present, 
And must remain so until larger experience is brought to bear. 
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_. _.. it aJ] events, qaite clear that the leDgth of time required is 
not BO great aa to eiciude the Laplandera and Greealanders froca 
ezperieaoing an epidemic during their Ehort and nightless aunimer, 
sapposing the couditioiiH to be there. I have not had time to nearch 
throngh the Arctic records for evidence as to this; bnt it would 
not Burpriae me in the least to find that every habitable countrf 
in the globe baa, at some period or other, famished isolated 
inatanceB of dysentery, or has even been subject to epidemics. 

137. The neit question is aa to the eitent of surface required to 
be exposed so as to ensure the generation of the dysentery poison. 
And here again one cannot reduce the matter to anything like 
certainty. It is manifestly impossible to aay that a given amount 
of excrement must present so muah area in proportion to bulk to 
tiie effeeta of the atmosphere, or the dysentery poieon will not be 
evolved. Yet although this cannot be determined with precision. 
I Bnbmit there is uevertheless a direct relation and an exact one, 
though variable in different latitudes, between the production of 
the poison and the superflcies of the excrement left open to atmos- 
pherical influences. I cannot formulate the law for want of data; 
but that there is a law there can be no manner of doubt. The 
only thing that can be said ia that a, certain amount of surface 
eiposure is a necessary condition] but what that amount is, can 
only be guessed at, or arrived at approximately, at present. It 
will be a practical point to be determined hereafter, by those who 
have the hygienic management of troops, or the sanitary arrange- 
menta of cities with mixed populations, in warm latitudes, under 
their controL 

128. By way of throwing some light on the matter, I will detail 
the views that occur to me. The most common mode by which 
the dyaenteij poison ia formed, whether it results in causing only 
a single case or two, or an epidemical outburst, ia by leaving tcBOfU 
matter on the surface of the soil, just aa it is passed in the act of 
defecation. By this means the atmospherio conditiona necessary 
to the development of the poison have the most perfect play. 
There is room for the action of the air over a larger extent of sor- 
face in proportion to the bulk than ia found under all other 
ordinary circumstances. Assuming that the mass be left undis- 
turbed as deposited, the factors are under the most favorable 
ditions for evolving a poison which shall be capable of transmi 
by the atmosphere and shall also have the power, aa I belie' 
pollating water. Whether the local depositions of human e 
ment do, or do not, lead to the formation and evolution of the 
poison, will depend upon the presence or absence of the other 
necessary conditions. All other things being equal, however, there 
is no other natural process so conducive to the formation and 
evolution of the poison. In fact the exposure of fcecal matter in 
this manner has been the great universal cause as well of isolated 
oaaes of dysentery, aa of moat great epidemics — except in China. 

129. It follows that if the conditiona referred to be the most 
hvourable, anything which tends to interfere with those conditions 
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will also tend to interfere with the lesnlt. If, lor ingtaiioe, these 
depoEits are covered, or partiaU^r covered, with eoftb, or dasC, r 
interfered with by the trampling of cuttle, or by the larrce of Qies, 
or by such other means ee will readiij occur to residenta in India 
and other tropical countries ; or if thrown together for scavenging, 
or agricultural, or other, porpoaes ; their power of fumisliing the 
dfgent-er; poison will be diminished in proportion to the degrra of 
interference. All agents which lessen the aurfaoe of fcecat matter 
axposed to the atmosphere, leaaen its capability to produce the 

Soison, by the amount of surface lessened. Complete occluaion 
Bstroya the power altogether. So long aa eicrement is kept from 
contact with the external air, so long it is inert — as for as dysen- 
tery is concerned. The ioteietitial air in the earth's crust is 
inauiBcient to cause the evolution of the poison- 
ISO. Hence it will be seen that all contrivances, even of the 
rudest description, by which commnnitiea have lessened the exposed 
Buperfidas of their eicreta, have answered the purpose of reducing 
the amount of dysentery among them, precisely as the contri- 
vances have been more or teas effective in the direction indicated. 
Strange to sa; some of the most cultivated and most refined of 
nations in modern days have shown an indifference to, or a dis- 
regard of, this particular anhject, which boa resulted in moat 
deadly epidemics. Almost the whole of the European continent 
has tolerated the existence of habits and costoms among the lower 
ordera, even in the capitals, for which it has paid the severest 
peimltiea in the shape of disoBbrouB outbreaks of dysentery and 
doubtless also in attacks of enteric fever. But these qnestiona 
oome more properly under the Third PropositioTi. 

[D.] — MOIBTUKB. 

The last condition given in the second proposition is that a 
etrtain quantify of luoter, or moiaiure in ike air, is required tor the 
svolution of dysentery poison from fcecal matter. 

131, This is a highly necessary, and indeed an essential condi- 
tion; for without rain, or a moist state of the atmosphere, the 
Sroduction of epidemic dysentery ia an impossibility, no matter 
ow roach human excrement may be lying exposed on the ground. 
Dry conservancy of fceoes stops the production of the dysentery 

Soison as effectually as total deprivation of ettemal air. The 
asiccatioa of the outer surface of ordure and the consequent 
hardening and Snal pulverisiiig which take phice, destroy for the 
time being all poiaonous emanations. And if continued until tha 
mass is disintegrated and reduced to dust, or so that none of the 
traces of fcscol matter are present, it ia no longer capable, under 
any circuuistaDoea. of giving rise to dysentery. Whilst, however, 
any portion of the interior of the excrement coheres and retains its 
distinctive character, as has been said, it may be rendered efficient 
as a cause of dysentery when brought under the necessary condi- 
tions. As regards the quantity of moisture required, it would seem 
that all that ia necessary is a slight humidity of the atmosphere — 
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just sufficieBt to prevent the rapid drying up of the external 
surface of foocee. The hygometrio state of the air in many 
tropical countries is such that there is almost always present tk 
sufficient amount of water to keep the exterior of excrement in % 
damp state. Where this obtains the conditions for dysentery aire 
rarely, if ever, absent. In semi-tropical and temperate climates^ 
l^e great outbreaks of the affection generally occur at those seasoBA 
of the yeajr when the days are hot and the nights sufficiently cool 
to cause dews or fogs ; or else when the rains set in. At these 
periods such human excreta as are lying on the surface of the 
earth ore placed under the most favourable conditions to develops 
the poison. 

132. In certain parts of the East and West Indies, Ceylon* 
Borneo, Java, and all the islands in the Polynesian group, besides 
many parts of South America — ^in fact wherever there is a hot 
steamy atmosphere — epidemic dysentery may occur at any time 
when the other conditions are present; and when the exposed 
excrement has not been seized upon, or usurped, by the factors ci 
the specific poisons of other diseases — a most important princij^ 
in the law of epidemics. But in countries like this of AustraUs;, 
a great portion of Europe, and a large slice of Africa, the cHmate 
is so dry for two thirds of the year that the poison of dysenteiy 
could not be developed on a large scale, under any circumstances, 
during tibat period. Taking the experience gained in this colony 
of Yid^ria, it was found as a matter of fact, that the miners on the 
gold-fields were free from dysentery from November 1851 to Mar^ 
1852, during the whole of which time scarcely any rain f^ 
About the middle of March, although the drought continued, the 
nights became sensibly cool ; and, the sky being always cloudless, 
dews b^an to fall. Before the end of that month every gold-field 
on which a few hundreds of miners were collected, from one side 
of the colony to the other — ^from Bendigo to the Ovens — ^wae 
visited simultaneously with a clap of epidemic dysentery, such as 
has been rarely surpassed in any part of the world for extent and 
malignancy. 

133. So long as the perfect dryness of Australia, a dryness whioh' 
parches and scorches everything, lasted, the excreta of the thoi^t 
sands of miners, which had been deposited for the most part in 
the immediate vicinity of the gold workings, were perfectly harm- 
less and innocuous. A few minutes of a hot wind sufficed to. 
render all foecal matter incapable of giving forth the poisonous 
emanations. But no sooner was this state of affairs changed, and 
the enormous surface accumulation of foecal matter in the neigh- 
bourhood of the diggings was kept in a moist condition for several 
hours daily ; or, where protected from the sun's rays, was n&voe 
allowed to become dry or hard ; than the factors of the dysentery 
poison were set to work with the most deadly rapidity and activity. 
The winter of 1852 was very wet and the epidemic raged through- 
out, ceasing almost suddenly when the warm weather at last 
-appeared. There was then a complete lull during the summer oi 



1S52 and 3. Bat in the autumn (March) wh«n the former condi- 
tiona were revived, there was another epidemic outbraafc, which 
continued during the winter, but «a9 neither so eitensive, nor bo 
malignant, as the original outbreak — though atill terribly fatal. 

134. Here then the occurrence and recurrence of epidemic 
dysentery -waa coincident with moiature in the air. Of eourse two 
instances are insufficient tfi eatabliah a law, but if enquirers willba 
kt t^e pains to look into the history of the disease, I venture to 
■ay they will And that all the epidemioe of which we have ajiy 
i<ecord have been associated with, or preceded by, rain, or damp 
weather. I have been unable to discover one iastatico to the 
contrary. The presence of moisture in the air, therefore, I take to 
be an essential oondition, for the formation and evolution of the 
dysentery poison from fcecal matter. Whether it is necessary for 
the purpose of facilitating putrefactive fermentation, or soma other 
form of change, or decomposition, in the eicrementitiouB snb- 
Btance, I do not know^thongh it will doubtless be understood 
that my view is that the ultimate result is parasitical v^etation — 
the moisture being a precedent condition indispenHable to the 
growth of the mildev of dysentery. 

[E.] Othbe Conditions. 

135, Under thia head may be grouped all those telluric, electri- 
cal, photo-chemical, cosmical, vital, and other forces of which we 
know BO little. It is possible, if not probable, that the formation 
and evolution of the dyaentery poison may be influenced and con- 
trolled by some one, or more, of these mysteriously working 
natural agencies. I can conceive that the actinic rays of the sun, 
for instance, may have a most material effect in modifying tha 
nature of the poison. The electrical conditions of the earth, too, 
m^ affect the amount of poison produced at particular aeaaona. 
It is not unlikely that the ozonic, or antozonic, state of tha air 
may check, or favour, the spread of the poison. There can be no 
reasonable doubt Uiat many of these conditions are aomehovr 
involved in severe epidemics of all kinds; though the precdae 
mode of action has not yet been made out. They are generally 
implied in speaking of teaaonal conditions. 

PHOPOSITION III. 
That the qaantiHes, or vtdaea, of the poison formed are deieTmined 



both by the amount of excrement mimitted to the condiivmi, and 

fry the more er leas perfect application of, or giibmiasion io, the 

wndUioni. 

186. This proposition, assuming excrement to be the base of the 

poison, is so obvious that it might, perhaps, seem to require hut 

little remoik. It is. however, the means by which the occuirenca 

of idiopathic, or isolated, cases of dysentery, as well as of epidemioa, 

isreadlly explained. The matter bos been referred to by the authori- 

tjes as being somewhat obscure and as requiring explanation ; 

for tlie occasional incident of dysentery in London has not been 

■atisfactorily accounted for. And, indeed, vrithout tha key it 
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-ironld ba extremely difficult, if not impossible, to anive a.t a ocim- 

Elete and gatiafactory eiplaJiation of the phenomenon. With the 
ej nothing is more simple than to find an efficient cause Coi thew 
exceptional local cases ot dysentery. The population of London 
includes men of all nations and of all liabits. Some of these have 
singular modes of dealing with their excreta, and many probably 
leave them, designedly and wilf ally, exposed upon the surface of the 
ground. Houseless wanderers are forced of necessity, perhaps, 
into the Parks and open spaces, or into the back yards of unoccu- 
pied houses. Without, however, citing the different ways in wMoli 

-excrement may be deposited upon the soil in London, bj the eccen- 
tric, the lunatic, the dirty, and the necessitous, it will be evident 
that, in spite of all police and hygienic arrangements, it moat 
happen that more or less f<ecal matter will always be exposed in 
that oily to the influences of the external air. It will be granted 
too, 1 should suppose, that with the utmost vigilance which sana- 
tory inapeotflra, or commissioners, or eieoutive officers ot all kinds, 
could display, some deposits of fojcea would escape observation 
altogether, and might remain for weeks subject to all the condi- 
tions found in exposure to the atmosphere. 

137. If this be granted — and I do not sea howitoan well be 
gainsaid— the oceurrenee of isolated cases of dysentery in London 
is no longer to be wondered at. Nothing more is required than 
ordinaiy seaaonal and other conditions for the exposed, excrement 
to form the dysentery poison ; and the persons coming within the 
sphere of its distribution wUl be affected. The marvel, indeed, ia 
rather that there should be so few instances of empoieonment with 
the dysentery poison in such a large and varied community. I 
ehould have expected that the disease would have occurred endemi- 
oally, far more frequently than it appears to occur in such neigh- 
bourhoods as those of the Docks. There, vhere Malaya and 
Asiatics and men of all climes are congregated, must be ever pre- 
sent the sources of the poison ; and it speaks well for the hygieoio 
Bupervision of that portion of the great capital, that localised little 
epidemics of dysentery do not occur in consequence of the cnstoras 

-<rf the strange races herding there. For it may be observed that 
Dot only have Coolies, Lascars, and OrientalH peculiar views with 
reference to their excreta, but many European nations are very 
heterodox, aj^jording to an Englishman's notions of cleanliness and 
decency. The result is that that quarter of London in which these 
foreign races mostly live, most be oonstantly liable to be infected 
with dysenter;^. That it is not more often subject to the affection 
is, in reality, one of the highest tributes to the efficiency ot the 
sanatory anangements of the district. 

136, The great practical difficulty of providing ac;ainst offenoeH 

- of this nature against society will always prove aa impediment to 
the complete eradication of dysentery in a country. Epidemics 
may be provided against, as in England ; but sporadic coses may 
^naya be engendered by individual carelessness, or filth, or 
through obedience to custom, or the laws of caste. A thoroughly 



^^^B S6 1 Niw TBKoaT or 

^^^B Englieh town or oity will never agaiii be lidtod I17 epidemic 

^^^H dysentery, unless aa eitmordinitry inHiu of people sboold tab» 

^^^1 place and the privy aocommodation prove inenffioient — as hap- 

^^^1 pened heie in Melbourne. Yet thaagii aerioiiB and alaimicg 

^^^H TisitationB of the malady need not be apprehended where aammon 

^^^1 decency a generally observed, still a few cases will inevitably 

^^^1 oecDi even in well ordered and cleanly towns — more cepecia.lly in 

^^^1 the warmer latitudes. In England and the colder dimes the 

^^^H effect of leaving eicremeotitJouB matter on the soil is more likely 

^^^H to engender typhoid than dysentery ; but the nearer the Use the 

^^^H greater the tendency of such exposure to dysentery. 

^^^H 139. This has been seen in Melbourne where the statistical 

^^^H retuma contEnue to show a larger anouBl nuiaber of deaths from 

^^^1 dysentecy than occur in the whole of England. The greater mor- 

^^^1 tolity is the result, partly of the greater facility witb which the 

^^^1 dysentery poison is developed here during the presence of the 

^^^^ aeasonal conditions, and partly of the social surronndings of the 

^^^1 place. Some of the beautifid public gardens and parks with. 

^^^H whioh the capital of Victoria is surrounded have been oonverted 

^^^H into malarious grounds by the vagrant lazzBroni who live an out- 

^^^m of^dooc life. The evidence of the necessity for superficial a< 
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ging -will be patent to those who leB,ve the pathways and g 
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tile shady and less frequented portions oF these reserves. Whilst 
this state of things lasts, there must always be the risk of inhaling 
the dysentery poison to those frequenting the gardens, and to 
those residing iu the immediate neighboniliood, during theaatomn 
And winter. The hitierto inesplicable cause of dysentery among 
the children of wealthy parents, or those of persona living in houses 
where all the hygienic conditions are perfect, is very easily to be 
nndeistood, when it is known that their play-grounds may be in 
t^e vicinity of aoUections of excreta in all stages of pnt^^factiTe 
lennentatiLon and covered with mildews that are sendii^ their pes- 
tilent spores, filaments and mycelia. into the air. In fact, if 
Uelbourne citizens desire to keep these noble " lungs of the dty," 
u they have been frequently called, pure and sweet and whole- 
some places of recreation, and to make them absolutely dysentery 
free, it will be necessary to scavenge the haunts indicated, or to 
ffig in the excreta periodically, or to provide some efficient latrinal 
OonTeniences for the homeless. Nothing short of excluding the 
human excreta now left on the surface from prolonged oontaot 
irith the air, can. prevent each separate alvine deposition from 
becoming, under special seasonal conditions, an independent 
Bonroe of dysentery. 

140. Perhaps the colonists moat liable to be affected with 
t^sentery are the stone-breakers. No class of men, in proportion 
to ita numbers, suffHrs more from the affection. To those who are 
■ecustomed to travel much over the five or six hundred miles of 
metalled roads within a mdios of twenty miles of Melbourne, and 
have seen these men at their work by the road-side, either singly 
<ff in little parties of two or three, or perhaps of eight or ten ocoa- 
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donally^ it may be a matter of surprise to learn that they are more 
prone to this disorder than other labourers. The fact would pro- 
bably be set down to the exposure and to the damp and cold in 
their small calico tents on the waste ground by the fences. But 
damp and cold can never cause dysentery. The explanation is 
this. These men, who are much in the same position as those 
living without a settled habitation in the bush, have to leave their 
excretions on the soil. They resort to the nearest clump of trees* 
probably, and are perhaps restricted by the exigencies of their 
position to a limited area. The result is more or less surface accu- 
mulation of f cecal matter within a hundred yards, or less, of their 
tents. Supposing they remain in the neighbourhood for a few 
weeks — a much shorter time would suffice — and the seasonal 
influences favour the development of the dysentery poison, the 
chances are that, when the night dews carry the pestilential 
emanations into the atmosphere, currents of air will sooner or later 
convey them to the little encampments of the stone-breakers, who 
are thus stricken down with endemic dysentery on the most 
salubrious looking spots that it is possible to conceive. It is not 
long since that the poHce found a stone-breaker lying, in the last 
stage of exhaustion from the disease, by the side of the Eltham 
road at Heidelberg and took him to the Melbourne Hospital. 
Many other instances of virulent attacks of this flux under similar 
circumstances are of common occurrence. 

141. The market gardeners round Brighton and elsewhere near 
Melbourne, are also liable to have more or less severe touches of 
dysentery in the autumn ; and as they lead tolerably healthy lives 
generally and as their cottages are well ordered and the 
conditions surrounding them are favourable above the average* 
these periodical recurrences of endemic dysentery have been 
remarked upon by the medical men of the locality as being 
obscure. So regular is the return of the disease in the neighbour- 
hood that when I enquired of a resident medical man this summer 
if there were any cases about, he said " Oh no — ^we shall not have 
any until the autumn : — ^then there wiU be some." Upon following 
up the enquiry as to the causation of these isolated instances of the 
malady in places apparently the least likely for their occurrence, I 
found it a very simple matter. The gardeners who supply the 
Melbourne market, mostly take back a load of manure — of stable 
dung chiefly, but now and then of night-solL The human ordure 
thus conveyed to their gardens is not in a favourable condition to 
produce the dysentery poison, if shot out of the cart in a heap and 
left ; and if spread upon the soil and dug in at once, it is incapable 
of producing it. But the probabilities are that occasionally the 
foacal matters will be thrown over the surface and, either acciden- 
tally or designedly, allowed to remain for a time. Showery 
weather and a hot sun may then soon evolve the dysentery poison. 
And when all the conditions are not favourable to the development 
of the dysentery poison, the poison of enteric fever may be 
developed in its stead. 
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1*2. The volamea, qimntitiea, or valuea, of the dysBntery poison 
that ma.; ba dieaeinina.ted in a, giren locaJit; nill depend, first 
upon the amount of fcecal matt«r exposed therein, and secoudlf 
npon the manner, or degree, of the eiposure. Where the depoai- 
tdana on the Boil have oecurred in the natural way, or in the fulfil- 
ment of the natnral bodily fimotionH, the sum of the enereta and 
the period they have lain on the ground irill determine how far 
the air abnll be empoisoned, and the extent of the evO that shall 
{oUow. When the infection of the atmosphere is limited to the 
eihaJatione arising from the sicretions of one or a few individuals, 
the germs of disease mfty light upon only one or two or three 
persona ; or, in sparsely populated districts, may not reach one. 
When, however, there is a large accumulatioa of fcecal matter in 
cloEe vicinage to great numbers of people, it fumiaheB the most 
potent, and, indeed, the only, means of bringing about those fearful 
epidemics which have appajied the world by their fatality. Night 
fogs and damp exhalations holding in suspension the poison carried 
up from the putiid excreta of thousands and hanging over a city, 
or an encampment, do the work of infection on a large scale. 
There is but little chance of escape for those who come within the 
sphere; and the nearer the soaree of the poison, the more certain 
uie result and the greater the eS'ecC — though currents may waft a 
bank of poison-containing vapour a long distance; — as far. at all 
events, aa from the rear of an army to the quarters of the general 
and his staff. The intensity of the effect of the poisoa on the 
human frame would seem t« be in direct relation to the amount 
and kind received into the system. On this supposition only, 
making sM due allowance for the variation in diatheses, is to be 
explained the greater or less virulence of the attacks upon indi- 
viduals : — some of whom shall have comparatively mild sjmptonis 
of the malady, with the bowel discharges slightly tinged with 
blood; wbile others, in perfectly good health previously, shall die 
within twenty-four hours with a raging burning fever and with 
downright hiemorrhage accompanying the evacuations. 

143. Although, therefore, it is quite possible that the ordinary 
excretions of one man. for one day. may generate sufficient poison 
to sow the seeds of a fatal .endemic attack of dysentery, yet tha 
larger epidemics aj-e necessarily associated with more abundant 
material: and a careful study of all outbreaks will show that the 
malignancy of the epidemic baa been in proportion to the quanti- 
ties of fiBcal matter and the more or less perfect submission of the 
moss to the conditions herein indicated. The utmost perfection of 
pollution is found when excrement is voided and left undisturbed 
on the surface of the soil in warm moist weather, or when the days 
are hot and the nights cool, and there is a heavy dew. 

144. It now becomes a question how far disturbance of. or inter- 
ference with, excreta, vitiates the production of the poiaon and 
lessens the amount given off. The principles upon which tha due 
elimination of the active agent of dysentery seem to depend have 
already been indicated; and it remains to estimate 1* what extent 



the quantities of the agent Have bean hiUierto controUed bj mon- 
kind. "When nations resorted to expedients to ohriate the nn- 
pleSiSanC consequeQcea of the accumulation of eicretA on the 
Borface, and to avoid the necessity of having to go long distances 
daily for the pucpoae of defecation, they introduoed tor the most 
part some rough contrivancea which not only answered the pm- 
poaea, after a fashion, for whioh they were intended, but at the 
same time interpoaed obstaoleB to the tormation of the dysentery 
poison, to the aame extent aa theretofore. Every movement In the 
direotioa of oleaolineas, comfort and decency lessened the amount 
of the poison in general circulation, in a direcC ratio to the degree 
of the effectiveness of superficial scavenging. All artifices which 
reduced by so much the area of the surface of fteoal matter 
•exposed to influences of the atmosphere, also reduced by so 
much the poison-forming capacity of the materiaL Hence the 
diminution in frequency and severity of epidemic dysentery in 
some countries and its total suppression in others. 

145. Eeceptacles for night soil, therefore, diminish the values of 
-dysentery poison evolved in a country, no matter how imperfectly 
they may be made as regards leakage into the ground. |^^o donbt 
the escape of fluid containing excrement may, under certain special 
conditions, ba the means of adding to the pollution of dysenteric 
water i but this is a question apart, tti be dealt with hereafter ; 
and beaidea even admitting that fcecal matter doea escape and 
does increase the degree of pollution of "bad water," it is atill 
probable that the tot^ quantity of effective poiaon produced would 
be less than by leaving the excreta on the ground: — so that the 
proposition ia not materially affected]. Every description of cess- 
pit, midden, or privy, even mere boles in the earth without any 
proviaion against leakage into the aurrouuding strata, reduce the 
quantity of dysentery poison ; and, when adopted by a whole com- 
munity, lead to the total extinction of the flux. Tubs, paUa, 
tinettes, box™, commodes, and every other contrivance brought 
into use by means of which excrement ia kept from the aurfac«, 
lessen by so much the sum of the poison in a country. In short 
when a nation ia ao far advanced in outward puhUo decency that 
all human excreta are removed from the face of the earth and 
disposed of artificially, so that they cannot be subjected to the 
conditions herein suggested, epidemic dysentery must perfome 
csaae ; for although sporadic caaea may arise, especially in warm 
moist countriea, owing to uncontrollable individual action, yet 
these exceptional endemio affections can never spread to any ex- 
tent, or be converted into such epidemics as that at MaraeiUes, 
referred to by Trousseau. Such an outbreak, I undertake to say, 
could not occur from the introduction of troops suffering from 
dysentery into any town of England, no matter how badly drained 
or sewered. Of the large towns and cities, Liverpool has the 
highest death-rat« — Manchester coming next. Aa sewage of fcecal 
, jnatter in English towns governs the mortality, Liverpool is, infer- 
Lantially, the moat excrement-sodden town in England. And yet 
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it Tonld be imposeible to start an epidemic of dTsentoify there 
like that of Maraailles when ths sick Boldiers ware brought from 
the Algerian hoapitak. Bad aa the hygienic airongemente of 
Liverpool mufit be, aa compared with other large English towns, 
tmd eBpeciall; as regards ftecal matter, still such is the state of the 
aaperficiftl area of the borough that an extensire and wide spread 
attack of dyscnterj could not have placa. The pollution b7 eiore- 
ment being nmiiilj from beloff the surface level, dyeenter; is shut 
ont. To Bhow that this is not a more hypothosis, or an unsnp- 
port«d assertion, I may point to the fact that large numbers of 
Hufierers from dysentery in all its stages are annually imported 
into England from different countries. India, China, the West 
Indies, the ports of the Mediterranean, of the Black Sea and of 
ftU parts of the world are constantly pouring the disease on tba 
sea-board of Great Britain. In the days of tlie late Russian war 
this regular, constant, steady, influx, received a material accessioii 
by the convalescents and invalids from the Crimea, numbers of 
whom died from dysentery after their return home. And yet wa 
have never heard of the malady having laid hold of any of the 
populations among which it has been taken. The last appearance 
of dysentery in England in such proportions as to entitle it to the 
name of an epidemic was in 1831 at Bolton, where it succeeded 
the cholera. But nothing in the shape of on extension of the 
disease from the numerous centres which have been established at 
different periods in our large seaport towns, has been observed. 
The trade of Liverpool must cause a deal of exotic dysentery to 
gravitato there. Its foreign shipping is considerable; and there- 
fore it must happen that numerous parsons, both seamen and 
psisengers, are landed with the affection, as in London. I have 
not met with any account of the dysentery cases imparted into 
Liverpool, but in the Lmicet for 29 July 1871, Mr. Clapham gives a 
tabular statement of fifteen cases in the Seamen's Hospital at 
Greenwich — all of foreign origin. It may be assumed then that 
Liverpool also reoeives its quota of dysentery. And yet the malady 
has not been known to spread, in spite of the fcecol pollution of 
its eoU. 

116. But a more decided case in point is that furnished by the 
return of the troops from Corunna after the renowned retreat. 
There the circumstances were aa nearly as possible the same as in 
Harseillee — except that a larger number of English soldiers was 
landed at Plymouth than in the French town. In the Edinburgh 
Medical Journal for 1809 there is an account by Mr. E. Hooper, of 
the reception, treatment and mortality of those portions of the 
British force taken to Plymouth. It appears that 2433 men were 
received into various establiBhrnenta in the town suffering from 
dysentery and iyphui fever, and of t.hia number 241 died : — though 
Mr. Hooper says the returns were only " op to the li7tb of March 
and consequently do not include the amount of deaths beyond that 
day, though several must have died afterwords." He adds that 
S& of those who died had wounds, but they had dysentery or typhus 

so. In the returns of deaths from the different places where the 



B attended to in PJymontli, Mr. Hooper does not distia- 
KDiah between the mortality from the two diaeases; nor does he 
indicate the numbers of tboae affected with djsentery and typhus 
reHpeCti*ely. He saya thedyaentery caaea were the ihut to demand 
Rtt«ntioi], vhich may have been from their urgency as regarda 
Bymptoua, or from theic importance nuaerioally. And I should 
be diapoaed to take the Isittec view, as It is mentioned they were 
mostly chronic cases ;— many of the men having contracted the 
disease in Spain aome time before they embarlied at Corunna. At 
all events a very large number of men ware thrown into Plymouth 
■aflering from this malady under conditions offering as cloae a 
parallel to the Marseilles case as can well be aonceived. And yet 
Uarseilles wbh attacked with a severe epidemic of dysentery, 
irhile Plymouth remained perfectly free from the scoucge. 

147. There is one important point which, obviously, has to ba 
taten into conaideration in comparing the relative results as 
legaids the spread of dysentery at Plymouth and Maraeilles ; 
namely, the period of the year. This of course would be likely to 
affect the question materially. Trouaaeau does not give the season 
when the Algerian troops were received into MorseilleB ; but from 
the fact that the epidemic of dysentery which foUowed as a conse- 
quence of their reception was an exceptionally extensive one, it 
may be interentially supposed that it was at a time when the eon- 
ditiona of propagation were meet favourable ; at the end of a moist 
summer, or the middle of a warm autumn, probably. It must be 
granted, therefore, that the arrival of the English troops in mid- 
winter did not afford similarly favourable conditions for the propa- 
gation of an epidemic in Plymouth, even if the hygicnio state of 
that town had been the same as that of Marseilles. 6till it will be 
observed that the soldiers in Plymouth were dying of dysentery up 
to the 27th of March, and that "several muat hate died after- 
wards." This would indicate that a number of chronic cases were 
laff, and that deaths among them continued far into the spring of 
the year, when the climatic conditions for the propagation of the 
diaaase were quite anffieieotly favourable, supposing the other 
-aeceesary conditions to have been present, to have involved the 
people of Plymouth. It is well known that the advent of winter 
m the Crimea did not lessen the quantity of dysentery in the army 
to any material extent. The disoaae ia by no means precluded by 
oold wet weather. Therefore, it appears to me that the fact that 
dyaentery did not ta^e hold at Plymouth, or at any of the othei' 
towns and places along the coast on which the troops were thrown 
by the storm which disperaed the ships, shows that the surface 
cleanliness of England bad then advanced to the stage at which 
am epidemic of the ilm becomes an impossibility. 

148. In order farther to illustrate my position that the dysen- 
tery poiaon eannot be evolved from any amount or degree of 
poUntion within the soil, 1 oKtract the following from the ISth 
Eeport of the Medical Officer of the Privy Council 1870. Dr. 
Buchanan and Mr. J. Netten Badcliffe report — 
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"In Birmingbam only one lesson was learnt from the present 
inapeotion, viz., that a, town may have the worat possible anaage- 
nients for dealing with its ei:erement, and jet hare a, credit for 
beolthiDeea, and Indeed, not have the very highest of all possible 
death-rates." • » • .i^t pceaent it is common to 

find huge, wet, fcetid middens nnoovered, undroined, unemptied. 
Home of them as deep and hs big as the foundatioas of an ordinary 
cottage. Pew of them are covered, the Inspector of Noiaances 
thinking they are better left open." 

In a more recent report aa to the condition of Leeds, Mr. 
Kadeliffe saya — " The common privy, with midden-stead, is, in 
fact, still the ordimu? provision for excrement disposal, Ac, 
although long recognised oa the filthiest and most unwholesome 
mode of excrement disposal, &c. Midden-steada of the construc- 
tion here described, gaping wide to the air and rain, facilitate the 
Boakageof their liquid contents into the soil around them. The die- 
gosling state of the older midden-ateads and of the soil into which 
they are aunt ia indescribable. • • • It is actually a 
Berions question whether these midden-st^ods are moat dangerous 
when fall or empty. When emptied, the filth-saturated floors and 
walls gire off a greater BJnonnt of disgusting stench than when 
the receptacle is filled with mixed ashes, house refuse, and 

149. If dysentery doea not faaten on such towns as these, it 
seems fair presumptive evidenee that alluvial malaria from the 
decomposition of organic matter in the soil ia not the effieient 
cause of the disease. And if dysentery steadily declinea and even- 
tuallj dies out of a town in the face of the existence, and of the 
growing increase, of euch pollution of the soil, it appears to me 
conclusive that the organic matters that may be in the soil have 
very little, if anything, to do with its causation. Neither Bir- 
mingham, nor Leeds, had lat^e populations in the days when 
epidemic dysentery ravaged London, it is truei but the state 
of the aoU in London must have been somewhat analogous to, 
if not worse, if possible, than that of the modem towns, when 
the system of sewerage and the general sanitary arrange- 
ments of the metropoha were commenced. It ia clear that 
each ancceediug epidemic in London must have found the city in 
B worse condition, as to soddennesa of soil with excrement and 
other organic matter, than the preceding one. The last that 
appeared must have been under the worst conditions of all in this 
respect. And between it and the final work of sanitation, the 
Boakage into the ground of London was going on at a vastly 
progressive rate. That dysentery did not supervene, and on a 
proportionately fearful scale, for many years before the hygienic 
arrangamenta of the city were commenced, ia sufficient to show 
that allnvial decompesitiona are not materially concerned, either 
in its origin, or its propagation. 

150. It it be supposed that although admixture with the aoil, or 
removal from the aucface, may destroy the power of fcecol matter 



to form tlie dysentery poison in England, yet would not enffice in 
warmer countries, I adduce the casea of Melbourne and of the gold- 
fields of tMa colony, la botli tbtire was abundance of dysentery 
in Its worst epidemic form, and for fifteen years there baa beea ao- 
outbceak, either in Melbourne, or on the old-eatablislied diggings. 
The conclusion, therefore, is forced upon me that all the devices 
employed by civilised man iu dealing with his escreta, lessen the 
qnantities of the dyBentery poison — according to their eSectivencsa 
in the direction specified. Of course there axe artificial modes ot 
diapoaing of eicrenient by which dysentery is not precluded. 
Both civilised and nncivilised natione and individuals have peculiar 
ways by which, although they do QOt leave their fceces exposed on 
the surface, as voided ia the ordinary way among all primitive 
races, they stiU render themselves liable to be attacked with the 
malady. But in all these instancea, it will be found, I submit, 
that these people have acted in contravention of Bome one or other 
of the conations laid down for the prevention of tha formation 
and evolution of the poison. The Chinese, for instance, collect 
excreta carefully in receptacles, for manurial purposes ; but they 
oooaaionally leave a thin layer on the soil. Some nations pass 
their stools into running water which curries the matter off, but no 
thought is taken as to ite destination. It may be intercepted and 
prove a most efficient source of the poison. Some men build 
privice on the side of a hill so that the solids and fiuida escape and 
are exposed to the air. Others have erected them on piles driven 
into the sand on a shore subject to the influence of tides. 
There aie countrieH where it is the coatom to empty receiving 
vessels — pails or tubs — over the edges of rocks, either into ravines, 
or into the sea ; by either ot which means collections of fracal 
matter may take place on projections. The same principle 
obtained in the old feudal practice of ejecting the excreta from the 
castle over the battlements. In these and all similar artificial 
arrangements, it. is obvious that dysentery is iiUmiaentj but I 
contend that reaaon abowa and experience will prove, that when 
fcecal mutter is disposed of genuinely in obedience to the sugges- 
tions thrown out, dysentery will be an imposaibility. And that 
even in the hottest region, with the most eicrement-aodden soil 
under the sun. 

151. But I must be careful to ateer clear of being iniaappie- 
hended. In inaisting so decidedly upon the certain eradication of 
dysentery by excluding ftecai matter from contact with the eitemal 
atr, it may, perhaps, be supposed that I am insensible to the other 
consequences that might result from the injudicious and ill- 
advised disposal of the excrement of large communities below the 
surface of the soil It is not so, however. I have an acute per- 
ception ot the ovlla to be apprehended from merely putting eicre- 
meat out of aight, without at the same time adopting systematic 
and comprehensive measures to destroy its power of creating 
fnrther mischief. It is not dysentery olone that baa to be feared 
and provided againat. It may, aa I believe, be auccossfully com- 
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batted by tbe means suggested, no matter how rudely and care* 
lessly they may be employed. But it is ertremely doubtful 
whether the substitution of the privies and middens of these last 
hundred years in England has not been attended with as much 
loss of lif e« as occurred when our ancestors left their excreta on the 
surface. In getting rid of dysentery, it is not clear that an in- 
crease of other diseases just as fatal has not been a consequence 
of the mode by which it was got rid of. What has been gained in 
one direction by accident, has been lost in another through igno- 
rance. The concession to pubUc decency and surface cleanliness, 
which worked wonders in clearing the land of dysentery, was fol- 
lowed by private habits and un&rground pollution that possibly 
more than counterbalanced the physical good, by the increase of 
enteric fever, relapsing fever, and infantile diarrhoea, in which the 
change has resulted ; and by the facilities it has afforded, as I 
conceive, to the reception of the cholera germs. And inde- 
pendently of these diseases, it is by no means clear that the diph- 
theritic poison is altogether disconnected from f cecal matter ; or 
that epidemics of influenza and some other obscurely-caused affec- 
tions may not be engendered, or favoured by excrement pollution 
of the soil of a country. More will be submitted on these p<Hnts 
further on. 



PROPOSITION IV. 

That the poison thrns formed passes into the aimosphere, and is capable 
of prodiuAng dysentery in those exposed, to a certain extent, to its 
influence, 

162. This is a preposition of minor importance. For, if it be 
admitted that the poison is actually formed in the manner sub- 
mitted, it will probably be conceded that the air is an efficient 
medium for its distribution. Whatever the substance emanating 
from excrement may be ; — whether particles of the excrement itself 
in a certain state of change, or portions of fungoid vegetation grow- 
ing on excrement — ^is immaterial to this question. In either of these 
cases, or in any other case, the air must, of necessity, be one great 
channel of communication between the source of the poison and 
the persons affected by it. There is no occasion, therefore, to 
demonstrate this part of the proposition. It has been submitted 
indeed, not for the purpose of showing what wiUbe readily granted, 
but with the object of contrasting the simple mode by which the 
hypothetical dysentery germ is evolved, with the more complicated 
conditions supposed to be concerned in the production of the hypo- 
thetical choleraic poison. The dysentery germ is supposed here to 
be generated and perfected in its nidus, and to be given off into 
the atmosphere straightway as a complete poison, quite capable, 
without any further change before entering the body, of causing 
dysentery. But the cholera germ, accorduig to Fettenkofer, re- 
quires the supposition of a more elaborate preparation before the 
ripe poison is formed. He assumes that tiie exotic germ, when 
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introduced into Europe^ must first meet with a favourable 8ubstr»- 
tum before it can be converted into the ripe poision. In fact he 
lays down that the germ must have a substratum in India and 
another in Europe, before it can induce cholera in the latter. I 
shall give his views more at length elsewhere, however, [196] and 
shall venture also to state mine upon the same point; when it wiU 
be seen that I offer a different explanation of the manner in which 
-cholera is propagated through different countries. 

153. The words " to a certain extent" in this proposition demand 
8<Hne Httle notice, perhaps, inasmuch as they are rather vague as 
they stand. It is impossible, however, to be more definite in this 
case. The extent of exposure to the poisonous effects of the 
dysentery germ necessary to induce an attack of the disease, is as 
variable, probably, as the units of the human race are variously 
fashioned. There is no predicating the result of a given amount 
of exposure in any individual case. And the reason why will be 
x>bvious enough, when it is refiected that any calculation of this 
49ort has to be based on two unknown quantities — the precise 
quantity of the aerial poison in a given volume of air and the 
amount actually inhaled by the person. The apparent aberrations 
that occur in infected distncts are very strange and at present un- 
accountable. Thus men living in the very centre of a dysentery 
epidemic for weeks shall escape and a visitor of a few days shall be 
mortally affected. No doubt these seeming anomalies are the out- 
come of fixed laws, though we cannot at present get at these laws. 
The only thing that can be done is to look at general results. 
We may form some tolerably fair conclusions upon the basis of 
large numbers of cases, but that is all. The " certain extent" of 
exposure to which allusion is made in the proposition is, therefore, 
hardly to be laid down. Perhaps the nearest approach to a definite 
understanding of the sense in which I have used the phrase may 
be arrived at by putting it in this way ; namely, — when a person 
is submitted to such a degree of exposure to the influence 
of a germ-laden atmosphere as must ensure the introduction of 
germs into his system, they will cause the disease. But this is 
vague and unsatisfactory also ; for it is impossible to say what 
degree of exposure must ensure the introduction of germs or what 
number, or what parts, of germs, will be effective in a given case, 
even when they are introduced into the system. In fact dysentery 
is on a precisely similar footing in this matter with cholera, 
typhoid and other fevers and zymotic diseases. It is no more 
possible to say what extent of exposure to the exciting cause is 
required to produce any one of these diseases, than it is to say how 
much exposure to the dysentery germ is sufficient to produce 
dysentery. 

154. The conclusions I have formed with regard to the pollution 
of water by the dysentery germ, together with the further argu- 
ments to be brought forward in support of the theory just advanced 
upon the causation of dysentery, will be found at the end of the 
book. This plan breaks the connection of the subject. It looks 
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airlnrard, and impairs so mticliol the force of the reasoning aa may 
be dependent on arrangemeDt. But the indueeiuentB held out to 
me to postpone these portiooB of the work to the last momont 
before going' to press, outweigh considerationa as to mare method. 
A. learned microscopiBt lias at my sugg'eatioii entered upon certaia 
inTsstigationB connectwi with tlie erolntion of the djaentery germ ; 
and aa the results of his obaerrations may modify my viewe and 
may serve to place the whole matter on a very diiferent footing, I 
am indnoed to await those results as long as possible. At the same 
time the urgency of putting forward the views I bold at the earliest 
moment, so as not to lose the outgoing Eiiropeain mail in fact, 
impels me to get them into print at once. I will therefore leave 
the subject of dysentery now and paaa on to epeculations upon 
other cognat« sul^jects which, though subeidiary to my original 
object, are nevertheless just as important to civihsation. 

DISINFECTION. 

165. It is not proposed to deal witli particular disinfeotants, or 
to touch upon the relative merits of the numerous agents that lure 
been employed as such. The object in view is to deduce soma 
general principles apon which disinfection, in its widest sense, 
should be based. And as I believe the views 1 hold upon the 
causation of many diaeasea to be peculiar, so my conolusiona aa to 
the philosophy of disinfection in connection with such diseases 
will ba peci^ar also, I have not thought it necessary, therefore, 
to consult all the works of those who have written specially 
on the matter. I have merely dipped into one or two of the mora 
modem treatises ; and. as 1 have not found anything to show that 
my vein has been struck hitherto, I shall give my rSeotiona with- 
out reference to the views of others. 

166. It will naturally be gathered from what has gone before, that 
I infer that the principal ajm and oliyect of disinfection, as regards 
zymotics, shonld be in the direction of excrement : — an inference 
which has been drawn by others, however. Almost all writers now 
recognise the paramount importance of this material as a causa of 
aymotic disease and, aa a oonaeqnence, the necessity of depriving 
it of its dangerous properties. It is universally regarded by 
modem observers as a large, even if it be not admitted to be the 
largest, source, of one wide-spread and mortal fever ; while it is 
more tjian suspected of being concerned in soma way with the 
origin of other deadly plagues. The attention of skilled hygienists 
has therefore been foroibly drawn to ezerement as a substance to 
be apeoially disinfected. This is evident enough from the Privy 
Council Beport already quoted [14S] ; but inasmuch as it is mate- 
rial to tlie points about to be discussed, I will take another extract 
from a Beport of Mr. S^cliffe, illustrative of tiis views upon fcecal 
matter. Ho says : — 

" The sewerage of Leeds, in brief, while it has largely promoted 
the surface cleanliness of the town and suburbs, by the removal of 
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'lumee stops and rainfall, has only in an eicaedlngly limited degree 
tended to abat« Uiat chronic state of excrement-nuisance whicli 
has loDff been, and stiU is, a cardinal evil ia that town and 
borough, and which it was designed to romoTo. Indeed, in 
respect to the drainage of midden- steads, it has been convei'ted 
into an actual means of aggravating the evil. An; marlied benefit 
to the health of the population which would have been obtained 
from the sewerage by the abatement of surface nuiGancu, baa been 
altogether masked by the unwholesomeness of the gi'aver and 
practically nndiminished nuisance from privies." • • • 
"The prevalence of enteric fever is chiefly determined by the same 
local conditions which foster diarrhcea, namely the pollution of the 
eoU in the vicinity of houses, of the air withm hoiiBes, and of the 
water used for drinking purposes, with eicromentitioua matter. 
Excrement-sodden earth, eiorement-poUuted air, and eicrement- 
tainted water are the princip<U. factors of the production of these 
fomiB of disease. The extent of prevalence of typhus and of 
relapsing fever ia mainly governed by the degree of overcrowding 
of famihea, also of housea in dose coorts and alleys, and by the 
amount of destitution." • » # " xhe canaes which 

have given rise to this eicesaive mortality" [Leeds] "are — (1) In 
respect to diarrhcea and enteric fever ; (a) An indefensible method 
of excrement disposal, namely, the common privy with mldden- 
atead, constructed and perpetuated in ita moat offensive and dan- 
gerous form, although ita mischievous eSects upon the health of 
the pop'ilation has been repeatedly indicated during the past forty 
years." Ac., &o. 

Mr. Eadcliffe does not mince matters, and if the people of Leeda 
do not take the hint it will not be because it is so delicately veiled 
that they may not see it. There can be little doubt that the 
Btatementfl of the Medical Officer are literally tme and his views 
aorrect in the main. It might perhaps embarrass him to have to 
ihow the precise mode by which excrement causes typhoid, or to 
point out good and sufficient reaBons for excluding it from the 
causation of typhus and relapsing fevers ; but Mr. Badcliffe has 
not at all events over-estimated the importance of human fceea! 
matter in its effect on the death-rate of a population. And whan 
I gay that I go far beyond him and believe excrement to be directly 
responsible for much more than he lays to ita credit, it will be 
seen that, while devoting my attention to ita relation with dysen- 
tery, I have not lost sight of its close and inseparable connection 
with other diseases. 

157. Fcscal matter then has to be disinfected before all other 
things when the object is to stay an epidemic of enteric fever. 
This ia supposed to be admitted. The question therefore arisea : — 
how ia excrement to be disinfected so as to deprive it of the power 
of causing enteric fever ? Or in other words what is ef&oient dia- 
infection of excrement, qua typhoid P As thia question involves 
many knotty points, it may be as well to settle terms before going 
I Into it. The word disinfection is not sufficient to express all that 
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is reqnirad. Another word is want-ed to oonve; a similar, but not 
tile same meaning. I take diainfection to refer to the meaiia used 
to desti^}; infection already existing in a substance ; but tbe term 
cannot accurately be employed in speaking of tbe meBos used to 
prevent iafection of a. substance. A thing not infected oanaot 
well be diainf acted. Choleraio stools may be disinfected, but there 
is an incongruity, if not on absurdity, in speaking- of the disin- 
fection of healthy eicremeot — even though the same means majr 
be used to destroy iofectioii in the one case and to prevent infec- 
tion iu tbe other. There is no word that I know of which is 
capable of conveying the precise meaning required, though ons 
has been coined expressly for ftecal matter. The term defeBcation 
1b now employed iu deHCiibing the destruction, or breaking up, of 
f«ces. But thie is rather a technicality confined almost eatirely 
to the phraseology connected with the excrement-disposal of towns. 
It answers its purpose, perhaps, though the principle of idem 
(ouani was ignoi«d by the inventor. But it is inapplicable to other 
organic material. It is impossible to talk of defcecating the ofial 
of a slaughter-yard, (or instance, or house refuse, of decomposing 
vegetable matter. There is still another word wanted to express 
the prevention of infection ; a parallel word to disinfection, IFntil 
a better be found, the term de-iiifectiim will probably serve. It 
will be used in what follows, therefore, in the sense whioh has 
been sufficiently indicated, somewhat largely; for after all tha 
question of the means to be adopted to prevent the origin, or to 
at(]p the spread, of infection, ia of infinitely greater importaace to 
mauMnd, than that as to the measures to be employed in tha- 
destruotiou of infection whon it exists. The deinfection of civil- 
ised countries is, in fact, the largest question affecting human 
interests of the day. To avert entn-ely the evils surrounding fiscal 
matter is by far the most momentous social problem of England 
at the present moment. All the great towns are introducing as 
rapidly OS possible systems of complete excrement removal; and 
the result is that the thousands of tons of excreta poured into th» 
surrounding country have created nuisances in every direction, and 
led to injunctions from the Courts of Lawand Equity without end. 
No one seems to know precisely what the dangers are, or the exact 
means to obviate them. The rudiments of the art of deinfection 
have hardly been leomt as yet. 

158. How far are disinfectants operative? To what extent do 
they influence the quantitative amount of the poison of enteric 
fever, for instance, eliminated from fcecal matter. How faf are 
these agents effective iu arresting, or destroying, the poison- 
forming power of the material ? As well as I can make out very 
little seems to have been determined np to the present, although a 
vast amount of eiperimental work has been done. The world of 
hygiene has evidently been thoroughly aroused to the importance 
of the thing, and has recognised the pressing necessity for flnding 
some means of neutralizing the baneful effects of human eicceta. 
Bat hitherto the positive knowlsdge gained does not appear pro- 



COQate to the BtiemioaB efforts made. Enormons Huma have 
eipeaded in this dlrectJon. Gigantic irotks have been BtOirtad 
and chemists evcrynhere hare been busily emplojod, for years 
peat, in testing the comparativo merits of the various aganta that 
have been saggested. Yet if stock be new taken of the reaalt, U 
must be coDieaaed that the sum of oar ecperieuce is htlJo more 
than this : — that maay substances are capable of deodorisiog fcecal 
matter more or less successfuU;, with a greater or Bmaller expendi- 
ture of time and monej, but not one, hitherto discovered, caa be 
•aid autboritativelj to have the property of disiafecting eieroment 
I in the true raeaaing of the word. That is to aaj there is no known 
[ J^ent of which it ma; be safely afBrmed that when it has been 
I Kiplied to, or mixed with, infected fiscal matter, that matter is 
[ laierebj rendered innocuous under aSl subsequent conditions. Of 
I course I limit my observations to those agents which are generally 
I Included under the head of disinfeotants and have been practically 
I , ^ployed as such. It is not meant that excrement is absolute); 
1 btdestmctible bj chemical means. The mineral acids would make 
I jt safe enough, unciuestionably, and there are other modes of 
I 4coompoaing it and dispersing its elements, so that it shall be 
I completely destroyed. But there are weighty considerations 
l^against resorting to these means. Speaking simply of what are 
I lecognised as disinfectants, then, I repeat tbere is not one of them 
I ta use of which it may be confidently said it is a disinfectant. 
I f observe that while Professor Maclean enjoins that dysenteric 
Y rtools should be received in glazed vesseU into which some diaiu- 
lecting' solution has been poured, be nevertheless insists on the 
bnria! of the vessel at some depth. I find also that in India gaol 
fever, according to Dr. Rollestou, [lAncet 18691 spreads, notwith- 
atanding the excrement of prisoners is received into earth-closetg 
and is thoroughly deodorised. The Oxford Hinute [Lancet 1871] 
IB very cautious touohiaig the complete disinfeotion of organic 
oompounda by the varions materials alluded t« therein. In fact 
ftfter searching for some definite information on the point, J find 
nothing but doubt and distrust as to the eEfeotivenesa of these so- 
wUed disinfectants. Everybody seems t« eye them askance, as 
though they had half a suspicion the; were futile, and another 
)ialf that they might possibly have something in them, and it 
ifould be just as well, therefore, to be on the safe side. This is 
■omewhore near the present position of disinfectants, as I take it, 
in the minds of the scicntiHc, At Jeast that is the conclusion t 
form from the latest current literature available. It is equivalent 
no doabt to saying nobody appears to know much about disinfeot- 
Mlts, and I may sa well say plainly I suspect that to be the case. 

1S9. It eeems to me that tiie question of disinfection has been 
dealt with on the whole somewhat empirically. It has not been 
approached in a philosophical spirit and the subject has drifted 
into confusion. No one would appear to know precisely what he 
is aiming at. The object is plain enough, but its nature does not 
'o be evident. The first thing to have been done, it strikes 



^ 
^ 
^ 



100 A NBW THHOKT OF 

tOB ia liaTe got a, tolerably clsar concsption of the princi- 
ples upon which disinfection ehould be based. And here the 
Bcienti£a world have failed, as I think, and lia,ve eipended a deal 
of fruitJesa energy in coneeguence ; or rather I should aaj they 
have employed their time and spent much treasure in things not 
immediately seryioeable, or available for the Hpecial purpoae for 
which they were designed. It cannot be said that any collection 
of facts in ait or science, however costly, is fmitlesB. PerhapH if 
I were to ack those who have eiperimcnted with disinf octants, 
whether thay had proposed to themselvea the preoiae Oiing they 
undertook to do before commenoing work, it might bo deemed 
impertinent, or bordering on the offeneive. If, however, I got a, 
reply, it wonld probably be something to the following effect : 
namely, thEit the object, or objects, in tiow were to decompose, by 
Diidatioa or othcrwiae, all organio material in air or water that 
might be given off by the substance (fiscal matter only is now in 
question) and might prove deleterious to health; to destroy the 
BabHtanee itself at once, or else to break up its component parts, 
BO that it should not give off any more organic material of a tike 
kind; to intercept, arrest, or prevent the formatioa of, obnoiiooB 
gaseous products from putrefactive or other forms of ferment- 
ation, or from any species of decomposition, or change ; and to 
eitingniah all malodorous emanations. 

160. This might be the substance of the reply and it is aound 
enoDgh OS far as it goes. Sut if the matter be pushed a step or 
two further, I think most, if not all, philosophers would find 
themselves at a loss for answers. For instance — what u-e the dele- 
terious organic materials given off by foscal matter ? and how, or 
in consequence of what, are they given off? If I mistake not 
there is not a human being who could, at this moment, give replies 
to these questions that should even decently approiiinate to 
scientific accuracy. Quantitative analyses have been made of 
given volumes of air from fever-stricken wards and pestilential 
places, and organic chemistry has been enabled to determine the 
relative amounts of C, O, H, and N they contain. The result has 
been that an excess of organic material over the norma! standard 
has been shown. Microscopiste, physiologists, and others have 
also been at work to make out the nature of those minute organ- 
lamB which poison the air. But whether from the inherent 
difficulty of the iaveatigation, or from the conviction that the end 
was not worth the pains, the problem of the fever-germs in the 
atmosphere of eicremeut -sodden localities has not yet been solved. 
The chemist has stepped short at his residuum and the micros- 
copist has not got far beyond the cellular bodies he has succeeded 
in discovering. There is nothing to show whether the organic 
particles floating in the air of such towns aa Leeda are wholly o£ 
animal, or wholly of vegetable, origin ; or are partly derived from 
one source and partly from the other; or, if the latter, which of 
the two — the animal or vegetable organism — preponderates, and 

1 what proportion. Neither has it been demonstrated how, or 
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the process bj iThich, these minute cellular bodies, of whatsoeTer 
Idnd the; are, have been detatislied from the sabstance of whicii 
they formed part. 

161. Tet aU these points miist be resolved before disitifection 
nan be put on a thorongblj satisfactory footing. They ate of ths 
rery essence of the thing; and I venture to say tbat until the; are 
cleared up, either by practical proof, or by Bound induction, or 
both combined, all tentative eSbrts to find efficient diBlnfeotauts 
for general use must be oncertaiii in their aim and are not unlikely 
to be useless in their result. Nay more, they may ba dangerooa 
also, by inducing a feeling of seciarit; for which there is no war- 
rant. It seems very like putting the cart before the horse to 
proceed to disinfect, before ascertaining the natore of the infeo- 
iion. I do not say that all that has been done has not been in the 
light direction. Ever; step that has been ta^en ma; have been 
HteaJBht tor the goal, for all I know, or anybody else knows, to the 
contrary. But what I submit is that while the present nescience 
on the matters glanced at eiista, the whole subject is in the realm 
of empiricism ; and there is no saying whether or not all the logis- 
lation which has been eSected in disinfection and deinfection aad 
all the sums which have been eipended have fallen short of, or 
gxme beyond, requirements. In fine the matter is in that unsatis' 
factory transition state In which, I apprehend, no man hnring a 
regard for his reputation would be found to alfirm that an; agent, 
or agents, capable of being practically used, will disinfect the aii 
flurrounding persons suffering from infectious diseases, together 
with their evacuations, so that there shall bo no danger from either 
Eonrce to those in attendance, or to those who ma; subseqiientlj 
come within the sphere of the influence of the discharges from the 
bod;. Ifoc on the other hand, could such a man state confidently, 
<^ with any show of reason, that there may not be agents that 
might do all this. And since no one knows the nature or source of 
the speciSc poisons, who can say that a disinfectant in one caae ii 
an universal disinfectant in aU cases ? Who so bold as to declare 
that the disinfectant for diphtheria — if there is one — must be the 
disinfectant for small-poi or cholera F Who can premise that 
Bpeoial modes of disinfection ma; not hereafter be found necessary 
in special diseases P 

162. In fine there has not been, up to the present, any rational 
disinfection, or deinfection. For these imply a foreknowledge of 
the causation of the diseases against which hygienic measures have 
to be taken. As there is no instance in which this knowledge has 
been gained in Europe there can have been no scientific sanitation 
there, no matter how elaborate, costly, and effective in the reduc- 
tion of a death-rate, the work hitJierto done may have beeo. 
London is not yet scavenged, drained and sewered on true, sound, 
thorough, principles ; and will not be until the present Art of 
E;giene has been advanced to the position of a Science. Thia 

n unsatisfactory conclusion, yet there's no escape from 
may as well be looked straight in the face. 
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I^. As the first essential step towards disinfection and dein- 
ftittixm is throngh cansation, I will contribute m j mite to the 
elnoidation of this matter in connection with a small, but im- 
|kxrtant, group of diseases. It will be understood that mj objelct 
xS to illustrate the spirit, rather than the mode in which, as it 
ito e nio to me, the subject should be approached. I am sensible of 
fixe defective arrangement of the materials employed, but I also 
know that this is a ttivial thing, which will be readily condoned if 
thcire be any back-bone in what I have to say. If not, no amount 
df order or method will redeem, or atone. The matter and ncyfc 
tlti6 manner, therefore, is what I must fall back upon. 



THE CAUBI or DtGSNTIBT. 



DISINFECTION AND DEINFECTION 



TYPHOID OR ENTERIC FEVER. 



164, Ab this fever ia, perhaps, tte most largely fatal of all dia- 
ordera on the list of epidemical dieasea, I will commeuoe with the 
oonaideiatiou of typhoid. Most writers place dysentery first as 
regoids the mortality caused in the world hy one disease. But, 
for reaaoBB which will he more apparent hereafter, I should he dia- 
posed to conclude that the typhoid poison has boen the caose of 
more deaths than the dysontery poison. But the question now is 
— whence comes the poison of enteric fever ? And again what is 
it? It aeemH agreed on all hands that ftecal matter is somehow 
mised up with the caosation of this disease. It has not yet been 
TMognised as the sole cause, it ia true, hut I apprehend the time 
is not fax distant when it will he aeen that without human eicre- 
inent there can be no enteric fever. However, in the meanwhilti 
I will only assume it to be admitted that the views of Mr. Badcliffii 
embody the general belief as to the connection between excrement 
and typhoid — " Eiorement- sodden earth, eiorement-poUutod 
" air, and eicrement-tainted water are the principal factors of the 
" production of these two forma of diaeaae" [typhoid and diar- 
rhtea] Here then ia a starting-point. AJl e&rta in the way of 
disinfectioti and deinfection for enterio fever muat be directed to 
fwcal matter. It has to be met and counteracted in earth, air and 
water. Leaving out of coneideratiua the disinfection and deinfaO' 
of the sick room, I go at once to the problems of the disinfection 
.and deinfection of excrement in those places in which the typhoid 
poison originates. The solution of these problems must of neoes- 
■ity be preceded by the solution of that of causation. I will be aa 
brief aa possible, and, indeed, I shall have to take some things for 
granted which may be questionable, but which I have not time 1o 
atop to discuss. 

166. Excremeat-pollated air, in ita relation to enteric fever, I 
propose to take first [^Excremfnt-iodden earth is rather a medium 
by which air and water are poisoned than a direct means of 
creating typhoid.] The pollution of the air resolves itself into (a) 
gateota products, (t) animal orgatac matter, and (c) vegelahle organie 
ffiotter. (o) Chemical combinatiDna of any kind are incapable of 
^)au£ing enteric fever. Gases resulting from the decomposition of 
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or^nic matter ma; cause nausea, TOmitin^, di&rrlicea, aeaeral 
CBoheiia, or sudden death; but they cannot, so far as is known, 
create a contagioua disease, (b) The animal sabstancea in recant 
fcBoes eonaiat principallj of portions of musouiar fibre, cartilage 
and fibrO'Cartilkge cells, fragments of elastic tissue, and the ceUa 
of (at, all derived from the food, and varying in quantity, there- 
fore, according to the diet and more or less perfect digestion. 
Besides these educts there are some animal matters added to tha 
fi^ces in Iramita — chiefly mucus and epithelium, and perhaps soma 
fat compounds from the bile. In addition to these normal CDnsti- 
t:nents, fcecol matter may contain the ora of animal parasites, or 
the parasites themselves, or both, either living or dead. When 
excrement is exposed to air it may receive an accession of animal 
matter from the insect world; and in fiuidH it may get it from 
infusoriea. [I omit the specific typhoid poison iteelf.] The ques- 
tioQ is whether from any one or more of the sources indicated, air 
can be polluted with floating organic particles having the infective 
principle of enteric fever. The experience of the dissecting--rDom 
appears to dispose of atmospheric pollution from animal matters 
in all stages of decomposition. It seems to preclude the possibility 
of enteric fever from any form of decay in the tissues of the body. 
Besides there are many trades connected with putrif3'ing animal 
matters of all kinds, and it haa not been shown that the workmen 
employed have been more than usually subject to typhoid from 
Bipasure t» the effluvia inseparable from their occupation. If in 
addition to these we oouaider the special business of the night- 
man, and bear in mind that his class is exceptionally healthy, it 
seams conclusive against the presumption that particles of animal 
oreanic matter, suspended in the air in any shape or state, are tha 
efficient causes of typhoid. With regard to intestinal and internal 
parasites and their ova. If dead, the foregoing applies : if living, 
I do not see how they can affect the atmosphere. No entozoon 
that I know of can infect air by ova j and if it could, and the ova 
got into the organism of man, they might develope, but they 
would not induce typhoid. The only other source of air- 
pollution from anima! organic material is that of the parasites 
settling on, or attracted to, excrement, after voidance. And 
here, where so little is really known, some reservation is 
necessary, and some caution must be observed. That there are- 
a£rial living animal organisms has been shown. Animated sacs 
consisting of a few cells, or possibly of but a single cell, have been 
found to pervade the atmosphere in many localities. The laws, 
however, which regulate their development and distribution have 
not yet been established. Mioroscopists and others have not de- 
monstrated thai special animalculaj' bodies arc attracted to, or 
developed in, particular substances, though the probabilities aia 
that it ia ao. The subject is pertinent to this enquiry in so far 
only as it relates to the air in the immediate neighbourhood of ex- 
crement; and with regard to it, I am not aware of any special 
investigations with the direct object of determining whether specific- 
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Bnimalcnles are to be found in the TiciTiitij of trocal matter, uid in 
each Ticiuity only. It ia not a wild oi faooiful euppoaition th&t 
peculiar Buimal Dr^aniHniB collect about, or are given forth by, 
hamOin excrement, and that they derive their pabulum therefrom. 
But the point caooot now be deiermined— at leaat I know of no 
authority by which it can be settled. However, the present quea- 
tJon is whether luiimalcular agency, of any kind, conveyed into the 
body by way of the air, can, under any oircumatancea, produce 
enteric fever. The coTninon animalculea cloorty cannot cause the 
diaeaee ; but do thoae having their nidus in eicrement, or foatered 
by the eihaJations from that subatancc in some state of decompo- 
rition, create typhoid P It appears to me they do not. I think if 
tbey did, there would be aome trace of their presence in some of 
the organs, or in the blood. I cannot conceive it poBsible that they 
should have eaoaped the notice of mioroHCopiats and othera entirely. 
If theae animalculea invaded the body, maintained their vitality, 
and reproduced themselves by gemmation, or cellular Bogmenta- 
tation, or any other form of cell division and growth, there would 
Bnrely have been some evidence of it. The only inveatigator, I 
believe, who has connected animalcular bodies with the origin of 
a specific diaeaae analogous to typhoid, ia Dr. Dyea. He appears 
to consider them to be ooncemed in the causation of dysentery, 
fragment of his views before me [16J precludes all know- 

Ige of the steps takea by Dr. Dyea to arrive at his conclnaions ; 

1 1 assume he satisfied himself that the parasites in the mildew 
ul plums actually pass through the stomach and are U> be found 
in the intestines in an active living state. If the observation be 
confirmed by microscopists, it will establish that such animalcules 
do ecat in tiie body. And now the question arisea whether aerial 
animalcnlea alao become parasitical i^ter gaining an entrance into 
theayatemby wayof theair-paesages. I apprehend not j although 
tJie question ia an open one, aod, theoretically, the assumption 
that animalcules may effect a lodgment in this manner and may 
caose some forms of disease, is not a violent one. We know that 
many living parasites are found in the human body and one more 
especially has frequently been found in poaitjoae — in the brain for 
instance — into which it could hardly have got, but by way of the 
circnlatiOD. These known parasites are supposed to have found 
Uieir way into the organism principally if not wholly by the 
■tomach; but there ia nothing to show that atmospheric animal- 
miles cannot enter through the mucous membrane of the air- 
paasag^s. If a coccus can get into the vessels and go with the blood 
to the brain and produce hydatid cysts, I do not see, theoretically, 
why animalcnles from the air might not get into and exist in the 
blood H« well. Still ait hough it is just within the bounds of posti- 
Inlity that enteric fever may be caused in this manner, I do not 
take that view of ite causation, for the reason that there is no 
Avidence to support it, and because I believe there is another 
■officient, and more rational, explanation of the means by which 
tile ol&ctkon is brought abont. For my part, I discard trooi th» 
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oansstlon of typhoid, boQi gamna prcdaeia (a) and animal timittr 
(b) introdaced into the body from the air in any ehape or form, 

167. (e) It ia in the vegetable world that I believe we may even- 
tnally find the poison of enteric fever. Air containing typhoid 
infective matter may have received it — 1. from excremeni vtaniaed 
wiih (rffter material ; 3. from excrement maed with tolid ?iiaieriaij 3. 
^rom the iur/acB of flrndB^ or semi-fluidg, ctyrttaining excrement. 

166. I. Exeranaii unmixed with other material, — The remarks made 
dsevhera indicate t^ nature of my viewB upoii this point, Euid 
shadow forth some of the gronnds upon which I base them. It 
will be sufficient to say here that I ooaclnde that air is polluted in 
the Tegiooa where excrement abounds, by some form of mildew. 
Almost the same argnmenta by which I arrived at the source of 
the dyaentery poison, might, I conceive, be employed as to the 
source of the typhoid poison. If I am right in the one case, it 
follows almoflt to a certainty, that I am ri^ht in the other 
believe that the mildews of excrement cause both 
flnterio fever. Whether the mildew of dysentery if 
separate from that of typhoid, or whether it ' 
in another stage of development, I will no' 
that the two dSeaees are caused in a Uke n 
paraaite growing upon humun excrement, I have no shadow of a 
doubt. I cannot stay now to follow out the subject and to suggest 
the conditions under which excrement may, or maynot, evolve tha 
t^hoid germ. I must leave it to (hose in a bettor position to do 
BO i merely observing that 1 suspect there will be found but little 
dive^ence betneen the factors of the two aSectJons. There tan 
good reasons for assuming that the typhoid poison is developed 
earlier than that of dysentery; although the period of incubation 
is BO mnch longer in the former disease, that it may happen, espe- 
cially in warm climates, that dysentery breaks out first in an 
epidemic. It would also seem that the typhoid mildew may be 
developed under conditions not favourable to the growth of the 
dysentery mildew. There would appear to be an arrest of deve- 
lopment from some disturbing cause, so that the vegetation stops 
Bhort. Possibly leas moisture, less exposure, and leas warmth may 
Bnfflce to evolve the mildew of typhoid from eicremeot. But I 
<)annot proseonte the enquiry further at present. I will merely 
■ay tbat, inferentially, I conclnde that air may be polluted with 
the geroiB of enteric fever from vegetation occnrring on excremeni 
unnuxed with other material. 

169. II. Bacrement mixed wUk solid material, — The solid matters 
with which excrement ib commonly fonnd mixed in towns are 
ashes, house-rubbish and offal, refuse of all kinds, including stable 
manure and the dung of animals, and, lastly, north. In every case 
it is abundantly evident that poUation of the air with enterio 
poison may take place. And herein lies the essential difference 
between the causation of typhoid and that of dysentery — a differ- 
ence which is all important as regards the means to be adopted 
tor the prevention of the two diseases. It is this distinguishing 
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*h(uacterislio which haa led, as I believe, to the ratMotion of tha 
one, aad to the increase of the other, in England. Aasumiiig B 
mildew on eserement to bo the oaase of tjphoid, I conclude the 
ftdmiitoie of its substiatum with other aolida does not interfere 
trith ita development to any great extent. This woold aeeni to 
BTgue that taeal matter is capable of aapporting the typhoid 
m&dew vithont undergoing great putrefactire or other ohaage; 
whereas the djaenteiy mildew possibly requires a certain degree, 
in' a partionlar form, of decomposition. However this may be, the 
fact [P] remains that the mildew of typhoid is not destroyed, or 
precluded, with the same facility as tbat of dysentery. The disin- 
feotion and the deinfection of excrement, as regards typhoid, are 
vastly more difficnlt and complicated problems tiau in the case of 
dysentery, and moreover involve more elaborate and costly ar- 
rangeiitentA. It is to be feared indeed that the fever wiU not be so 
leadiLy stamped out, as the flui has been, in England. 

Leaving eicrementsodden ground for the present, it appears to 
me probable that the mildew forming on eicremeint mixed with 
solids, 00 jurs only on those portions of fcecal matter to which the air 
has access, and that complete occlusion from the atmosphere would 
prevent that form of vegetation by whioh the air is polluted. If the 
Bolids be moist, however, and if the sporules, or filamente or perhaps 
portjons of the mycelinni of the cryptogam, have found their way 
into the moss, it may happen that drainage from it may taint water. 
[173.] In places where thesporules are largely disseminated, it may 
readily be conceived that the mildew may spread rapidly wherever 
excrement Is exposed ; and it may also be understuod how easily 
portions of mildew may be included in any heap of solid material, 
where it may vegetate in another shape, although eicladed from 
the eitemal air. 

170. There is one stiongly marlted distinction between the 
poisons of typhoid and dysentery, which inclines me to the view 
tiiat their germs oome from essentially distinct, or specific, para- 
rites, and not from the same cryptogam in a different phase, or 
stage, of development. I refer to the diifitrent sets of symptoms 
produced in the body by the two poisons. Elsewhere I have 
touched on the reasons why it appears probable that the dyseatery 
germs cause their special lesions by mechanical means, or through 
some elective affinity [or the glands in the colon, rather than by 
any specific poisonous material derived hy the mildew from f<eo^ 
mutter, [lis, &o.] In the case of the fever germs, however, it 
seems more than likely that some acrid narcotic principle has been 
developed. The whole train of manifestations in those affected is 
that of blood-poisoning, and presents a great contrast to the clear 
mind and alert manner of those suffering tram uncomplicated 
dysentery. If the typhoid symptoms admit of the eiplanatioa 
tiered, it may further be understood that the vegetable poison 
eliminated by the Mttati; or whatever other kind of mildew it may 
be, from human excrement, may vary in its dagree of virnlenoe 
According to the nature or condition of the material, to seosonhl 
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influenceB, BJid to difference of latdtade. [253] Nothing ia 
clear than that the products of vegetation are modified by soil. 
moistare, beat aad actinism. Therefiire the narooticoacrid prin- 
ciple of tlie tjphoid germ may be modified- If this be 30, it snK- 
gesta a simple explaaatiou of the erer-varying features of 
fever in tbe same country at different seasons and at distant 
epochs, as well as in widoly-sovered r^ions. It throws a light on 
tlie anomalous symptoms and singular complications met with in. 
this diaeaae — symptoms and complications so unusual tHat many 
observera, altbough recognising it^ generic type, have conctudad 
there must have been some specific differeuce between tbe typhoid 
under their observation and the typhoid found elaewhere and at 
other times. This diversity has been more especially noticed einoe 
medical men have got a more extended knowledge of the dtaeasaa 
of all quarters of tbe globe. The eipnrience gained in this way 
shows that while some of the features of enteric fever may ba 
present during the progress of an alfection of a febrile natnre, yet 
there may bo such a marked abaence of others usually oonaidffl^ 
diagnostia, that the physician baa bad great doubt about the 
true nature of the disease before him. But there is no occasion 
to go out of Europe to find almost startUng peculiarities in enteric 
fever. Not to mention the uncertainty as regards the appearance 
of the characteristic roseoloua eruption and the general symptoms 
and internal lesions, there is that curious phase of tbe affection, 
known as typh'ai ambulairiraui, in which the patient may have an 
unclouded hrain and may be able to attend to his ordinary avoca- 
tions — suffering only from mild diarrhom with a general feeling of 
tmeaeiness, or malaise, perhaps. Suddenly while at work, or going 
about, the bowel is perforated by an ulcer and deatb occurs 
rapidly ; — the autopsy showing all the uaual intestinal changes, oa 
in enteric fever in an advanced stage. Such cases aa these, where 
the local manifestations of the disease occur without the usual 
signs of blood-poisoning, are closely allied to dysenteiy. The 
subordination of the febrile disturbance points to the introduetioa 
of typhoid germs which, while perfectly capable of producing their 
topical lesions, have yet been deprived by some means of their 
toxical qualitiea. And between such rare instances of extreme 
aberration from the common type of typhoid and the well marked 
oaaes of enteric fever, the shades and (grades of difference are 
innumerable. Epidemics and sporodio cases are varied infinitely 
in the aame locality at different periods, and even at the aama 
period. Sometimes the head symptoms predominate and some- 
times chest complications manifest themselves. Now the charac- 
teristic spots appear in almost every case, and now they are always 
absent, except perhaps in some isolated instance out of hundreds— 
as it were to mark the eccentric nature of the disease. And yat 
modern enquirers in Europe have generally connected every out- 
break of the fever, in all its many forms, with human excrement. 
Nearly every author has succeeded in tracing the cauaation of 
enteric fever up to fdcal matter — some of them undesignedly. To 
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. _ . le abservers have discovered an efficient canaa for certai& 

local endemic attacks resembling' typhoid, in rancid sausages, emoked 

Suddinga and putrid meat; but: their views have b^en disposed of bj 
lemejer and others. When indeed it is found that typhoid laa-j 
and does oeenr independentlj of putrid food, it settles the question 
at once, and that aource of the poison inaj bo eiclnded forthwith. 
In fact aU the more recent views converg'e to night-soil and 
sewage ; and eicrement is now almost invariable associated some- 
how with this diseuse. No one has demonstrated the precise mode 
by which the infection is conveyed, but most are agreed that foscal 
matter is a principal factor. Ono of the important points that 
have militated against the reception of the idea that the origin of 
the poison is to be found solely in excrement, has probably bean 
the Protean character of the symptoms of the affection produced 
by the poison. It baa been difficult to reconcile the diversity of 
manifestation with a similarity of causation. Yet, if the view 
I have taken be sound,. — ^namely that the specific poison of typhoid 
-comes from a mildew on eicrement; that that mildew possessea 
poisonous qualities) and that those poisonous qualities maybe 
modiSed in the way suggested : — if this view be substantiated, all 
obscuri^ vanishes. On this supposition all these and other ap- 
parent digorepancies and incongruities may be brought into accord 
and made to harmonise. Even the singular iyphua ambulalorius 
will square with typical enteric fever, and every iuterraediate 
grade between them is deai'ly explicable by the theory of an agent 
derived in aU cases from the same source, but diffenng in potency, 
or activity, according to the conditions by which the source may 
be affected. 

171. There is a point in conneotion with this part of the subject 
to which I must bricfiy allude. While I t>e1ieve tbat the particular, 
or special, mildew which causes enteric fever originates on human 
eicrement, as I liave stated, I thin^ it not improbable that it may 
extend to and overspread the dung of animals in contiguity, or 
propinquity. It may even affect all putrid or decomposing organic 
matters in its immediate vicinity; some of the low vegetable or^n- 
isms undoubtedly display a facility in accommodating themselvei 
to the different substrata on to which chance may take them, and 
it may be that the mildew in question is one ot these. It is evea 
jjosaible that it commences on some other substratum than excre- 
ment, and that not until its mycelium is established on this 
material, does it acquire its most virulent properties. But, for 
many reasons, I take the view that it starts in existence on fcecal 
matter. Asauming ittobe a Miicor—pro hae ma — and that a modi- 
fied Jfuciir springs up from it on other substrata near at hand, the 
variety in the vegetation may possibly cause a variation iu the 
symptoms produced in the organism of those infected. There ia 
no reason why the sporules, [if such vegetation goes on to fructi- 
fication], or at all eveuts the cellular parts, of such mildew, may 
not enter the system and, according to the nature of the juices it 
may have eliminated from the substratum, modify the disease. If 
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there be anj foundation for this notion, it wiU open np a, wide 
fidd for iaveBtigatioa, and may Berre to recouaile a whole host of 
aootnaJiea is typhoid. Dungliills and decaying: animal and vege- 
table matters ma; thna beoome accessories to humaji excrement, 
and may betp to cause those milder torma of fever, sometjmee 
called "febticula" and "macous" and "gaatric," which oooar 
during the prevalence of an epidemic, but on the oatslcirts of t^e 
infected district, and would hardly be ofisociated with typhoid, bot 
for the neighbourhood, or except for some isolated case or two in 
tiinly-populated piacaa of a more aerioua and more decidedly 
typhoid type. The proportion of excrement to other aubatrata 
may poaaibly goyem, to a certain eitent, the nature of the result- 
ing affection. 

17B. Etcrenumt-iaddeii aoU, according to Mr. Eadoliffe, ia one of 
the principal factors of enteric fever. The material questiou 
that arises, is, in what way it causes the fever. It is incapable 
when completely sodden of empoisoning air with the dysenteiy 
germ, as I contend, though it may lead to the pollution (U 
water with that poison. Bat eartii containing ttecal matter 
is an efficient cause of entorio fever, by air and water both. 
How is this ? I need not refer here to the numeroua theories 
which have been aubmitted to the world by others, but will at once 
proceed to adapt my mildew views to this branch of the subject of 
consatiou. Aa aic-pollution and the tainting of water are insepara- 
bly connected in reality, and as the two pcoceases may be going on 
at the same period within a short distance in the same vertical 
portion of ground ; — the expoeed strata, in fact, giving off atmos- 
pheric germs, while the subjacent aud submerged layers are 
creating water genna — I will cooaider the two modes of propaga- 
tion together. This is anticipatory of the dysentery germ in 
water; and as I may have more exact knowledge of dysentery- 
tainted water before this issoea; and aa the same priociples of 
water-pollntiou probably apply to the whole of these diseases ; J 
may have occasion to modify my views aomewliat at the end of the 
work. Bight or wrong, however, I cannot stop now, but will giye 
my hypotbesiH as I have arrived at it — without data. 

173. In the first place 1 have an unknown mildew to deal with. 
Although I have made every effort to ascertain the mildews de- 
veloped by human excrement, I have been unable to determine them. 
The works of Fries, Toda and Cohn are not in this colony, I 
believe. They may contain references to theee special parasites i 
but of the other mucologists I have had the opportunity of cooi- 
snlting, only one — the Eev. J. M. Berkeley — alludes to fcacal 
paraaitee, and that in a cursory manner. Mr. Berkeley merely 
indicates of two agarics that they occur on excrement. My ail- 
ment therefore ia admittedly purely hypothetical, and as snob I 
advance it. I assume a mildew on excrement, capable of cauaisg 
enteric fever, to begin with. This being granted, the pollution of 
water lies in a nutfiheU. Excrement in eacth subject to the rise 
and fall of ground-water, becomes mildewed on its exposed aur- 
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In the case of aa eicavation in the ground, the mildeir 
oree{U alon^ itfl aides a.ad eatubUabes itseU, wherever it finds its 
aabatiatam, down to the watar-lsTel. If th« water fulls, and thus 
Ujrs hare a lacker aurface, the mildew follows it down sjid t&kea 
pDBsession of the portions of eicrement thus exposed. So long as 
the water lecedea, the mildew is a terresirial mildeui ; but when the 
Hater rises and tha mildew ja aubioergad, it iaiss the form of cut 
aquatic plant, and adapts itself to its altered conditions with that 
facility which ia observed in raaoy low vegetable orgamams under 
aimilar circumstances. It retsins ita vitality under water ; and 
though a material change takes placa in its mode of growth and 
propagation, it jet continues to reproduce itself by some kind of 
cell division nntil the material on which it depends is exhausted. 
Whilst its substratum is to be found in the boU, or the water per- 
joeating the soil, this aquatic mildew will probably flourish, 
•rttached either to the eiorement still adhering to the earth, or to 
tb^ suspended in the water. The oscillation of ground-water, 
therefore, governs the extent and prevalence of an epidemic of 
anteric fever in a most material way. In droughts, the Bubsidenoe 
of the water leaves a free superhoies to be occupied by the terres- 
trial mildew of typhoid, which thus poisona the air largely. In 
luavy rain-falls, or when rivers rise from the the melting of anona 
aod t^ ground-water snrges up in. consequence, the existing 
mildew becomes covered and is rendered inoperative as regarda 
poUndou of the air. It is onlj efficient in the empoisonment of 
drintlDg water at that period ; and provided it does not find its 
way into reservoirs used for drinking, it is harmless. When the 
water sinks again, the former position of afi^jra is resumed, and 
Idle mildew on the eicroment-sodden free surface takes on its 
normal character once mora — producing a greater or lusa degree of 
ait poUutioD, according to the rate of the fall of the ground-water 
■nd the amount of surface consequently left exposed. 

174. Professor PettenktJer and Dr. Buchanan hod some passages 
is connection vrith thin subject about two years ago, and came to 
t^oeite and apparently irreconcileable concluaiona touching the 
rfect of variations in the ground-water on the increase, or dimi- 
nution, of enteric fever. I take my informatioD as to Petten- 
kofer's views from the New Sydenham Society's Betroapect for 
1B69-70, p. ^i.. I extract what specially bears on the matter. 
" (2) In Uunich, of all the momenta accessible for the investiga- 
" don, the OBciliadons in the ground-water best show on unmis- 
" takable oonneetion with the intensity and eitension of typhoid. 
" (3) So long as the grouad-water steadily rises, the number of 
" d^ths from typhoid steadily diminishes ; but when the former is 
" falling the latter increases. (5) The fluctuations in the number 
" of cases of typhoid compared with the fluctuations in the grouud- 
" water, after elimination of the yearly periods, enable us to reo(^- 
" nise a coincidence showing a probability of 36.0DO to I, that 
"there is a constan-t connection between the two phenomena. 
I^ ** (6) Further, ail iarestiyationa show that, in Munich, in a mouth 
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" in wLioh there happesa to be an erceaaiTe raia-fall, there is k 
decidedly greater probability of a decrease in the typhoid o 
below the average than an incceaBe, and vice versS, ia a dry 
month. (9) Should it be imagined that the two events do not 
depend upon each other, but upon a third and □aknown factor, 
we must suppose in the caaea in question ^lat the height of the 
ground-water, the amonnt of rain-fall, and the frequency of 
enteric fever, are governed by this hypothetical unknown factor, 
and are in accord with it i Ac. (12) Poverty, improper or nn- 
wholeaome food, cold, uncleanlineia in and about the house, 
defective water-closets and sewera, damp, badiy ventilated, over- 
crowded dweJhngH, marshes, 4o., cannot explain the Heasonal 
variations of enteric fever in Munich. (13) Three great epidemics 
of enteric fever have broken out in Munich during the last fonr- 
" teen years, during whiah period the atate of the ground-water 
" has been observed. The severest epidemic, in 1857-8, coincides 
with the lowest level of ground-water; the next in severity, in 
1865-6, with the next deepest ; and the third in severity, in 
1863-4. vrith the third level in depth of ground-water. (14) The 
same law comes out in the reverse case. Munich had the smallest 
" typhoid mortality, since 1856, in the year 1B67, at the time of 
" tbe highest level of ground-water; &a. (15) The iufluenoe of 
different potable waters upon the prevalence of enteric fever in 
Munich has failed to be in any way established, " 
175. Dr. Buchanan challeo^es these views of Fottenlcofer, and 
attributes the increase of enteric fever which occurs during the 
Bubaidenoe of ground-water, to the larger pollution of diiuking-- 
water caused by the subsidence. He does not recognise the neces- 
sity tor the unknown factor (9) auggeatfld by Pettonkofer. Without 
attempting to reconcile the statements and conclusions of these 
two authorities, it appears to me quite possible that they oould be 
reconciled by the mildew theory of enteric fever. What Professor 
Pett«ikofcr says of the phenomena observed at Munich is readily 
oiplained. The "hypothetical unknown factor," I take to be an 
unknown mildew ; and, on the assumption of its veritable exist- 
ence, all the observations of the Professor are clearly to be under- 
stood, except perhaps the last one (15). If the drinking waters of 
Munich do not afioct the amount of typhoid in that city (which is 
doubtful I should Bay), it can only be because the excrement 
Gont^iminated waters of the place do not communicate with the 
drinking-waters. What Dr. Buchanan remarks, as regards the 
suhsideuce of ground-water polluting the wells, may be quite cor- 
rect ; and yet the facts he mentions are not conclusive as against 
the correctness of Pettonkofer's views. In fact, should the mildew 
theory, herein advanced, be found on examination and by actual 
proof, to be sound — and it admits of being practically tested with- 
out ditGculty by those who are conversant with such investigations 
'there will be at once a means of showing, what I suspect to be 
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176. Althongli only one mode of water-contamination from 
excrement-sodden earth has been given, it need scarcely be re- 
marked that there are innumerable ways by which water may be 
tainted with the typhoid germs ; all of them depending, however, 
on the conversion of the terrestrial mildew into an aquatic form 
of vegetation. It may further be supposed that, as in the case of 
the probable extension of foecal mildew to other substrata in its 
vicinity [171], the aquatic plant may seize on other organic mate- 
rial, as well as excrement, in water: and may maintain itself 
[though with some alteration perhaps of its poisonous qualities] so 
long as any substratum is within reach. Thus drainage from a 
pig-sty, or a farm-yard, or a slaughter-house, may assist in sup- 
porting the typhoid germ in a modified state in water. The 
vegetable growth will probably select excrement as its natural 
substratum ; but in the event of the excrement being broken up or 
exhausted, it is not improbable that it will then make a struggle 
for existence by fixing on other material. This is an analogous 
mode of inducing strange varieties of typhoid to that before sug- 
gested, supposing the water containing the altered fever germs to 
be drunk. 

177. III. It now remains to dispose of the question whether air 
receives typhoid infective matter from the surface of fluids or semi- 
fluids contaimmg excrement This opens up a large subject, including^ 
among other things, considerations as to the infective qualities of 
the atmosphere near privies, cess-pits, middens, water-closets, 
«arth-closets, and all kinds of excrement receptacles. Some of the 
points have been already touched upon in dealing with the 
evolution of the dysentery poison. Yet it may be advisable to 
enlarge. In the first place I think it may be safely affirmed, that 
effluvia coming from the contents of privies are altogether in- 
capable of producing typhoid. By way of illustrating the point, 
I may refer to the exemption of night-men. This fact is well 
known, in consequence of the statistics procured by Dr. Gulli as "^o 
the night-men of London, who appear to be the healthiest class in 
the capital. Indeed it is perfectly evident that persons much 
exposed to the effluvia from foecal collections in these receptacles, no 
matter how long they may have been accumulated, do not suffer. 
They may and do follow tiheir occupation without fear of fever 
infection from this source. These collections of excreta then do 
not appear to give off emanations which are efficient causes of fever. 
Whether they contain vegetable growths capable of producing 
fever, if introduced into the system, is another matter. If it be 
made out clearly that they cannot disseminate fever germs by the 
medium of the air, it is a great point gained. And it appears to me 
as certain that the contents of privies never produce typhoid fever 
through the atmosphere, as that rabies can only originate in the 
canine race. For if these collections of excreta do not cause fever 
when they are disturbed by removal and when a larger surface is ex- 
posed, and especially among men who have been known to do night 
work for years; a fortiori they cannot cause them when quiescent and 
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whenaraUitiTelymsigiiificaiitHuperflcieBispreBeDted. The eiplana- 
tion of thia seems to be that whatever focmH of veg-etable growth may 
supply tjphoid germs, the oonditioas supposed preclude their efflo- 
leaoeace and fructification. In anj case, even assuming' that thesa 
plants effect a lodgement on, or come to the surface of, privy con- 
tents, and ma; vegetate up to a certaiu point ; it is clear they cannot 
proceed to the formation of a perfect milden. The; ma; poeaibl; 
start a vibriform vogetatiou which ma; spread through tho whole 
moss, as in the case of the yeast plant ; and this kind of vegetation 
ma; be efficient, when introduced within the human bod; b; any 
means, in causiug' fever. But this is eEtremel; problematical. 
For m; part I do not believe in the eiiatence of this form of vege- 
tation — a form capable of inducing fever — in the contents of pri- 
vies, either on the surface, or in the maas. I have adverted to it 
as a possibility onl;, and not as even a reasonable probability. 
Indeed I am under the impreasion tiiat the coat«nte of all privies 
in use, and under ordinary oircumstancea, remain unaffected b; the 
vegetable organisma which cause enteric fever. When what were 
contents escape, or ore removed, other conditions supervene, whioh 
may, and frequently do, cause vegetation of a special kind. But 
whilst eicrementitious matters ore confined to the receptacle, I 
conceive those fungi are not formed. Until the; ooze out into the 
eoU, or are taken awa;, the; are, as I think, absolutely void of 
active living fever germs. So tar the; are tungus-frce. Of course 
1 speak of ordinar; privies. I am not so sure about the reservoirs 
that ma; receive the eicrementitious matters from water-closets i 
for there the admixture of large quantities of water ma; introdnc« 
another set of conditions; and the possible stoppage of eierement 
in an angle of a conduit-pipe, or on the valves, or on the lower 
edge of the basiit, or anywhere in fact where its presence ma; not 
be detected for some time ; may lead to the vegetation of fever 
germs. Spores and filamentous portions of the plants growing ia 
iuch positions, ma; be swept off when the pipe is flushed, and 
carried into a reservoir where tho amount of water ma; have so 
far diluted the uriuar; elements of the excreta, as to permit of the 
ready growth and spread of the fungi ; thus converting the ^ole 
of the contents of the receptacle into a material able to cause, and 
to propagate the cause of, enteric fever. Most persona who have 
had occasion to eater the water-closets of modem houses will have 
observed a mouldy smell— cot an odour from the combinations of 
gaseous oompounds, such as the sulphureta and carburets of hydro- 
gen, but a peculiar, unnistekeable, musty, smell, evidently due to 
some form of mildew. The chances are greatl; iu favour of the 
BUppoBitioli that the organic particles floating in the air and affaot- 
ing the oltactor; nerve, and entering the respirator; pasBBges, 
come from fungi growing on fcccal matter. And though these 
ma; not be t^'l"'''* e^""^- or ma; not be present in sufficient 
quantities tocauso an attack of fever if the; are; ;et they indicate 
that moulds or mildews ma; form under such conditions and may 
become a source of danger. 
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178. Again, if a piivy be left unused until its fluid contents 
have evaporated, the reBiduum of eioremeut will probably be over- 
spisod with mildews of some kind — those of ferers perhaps. With 
theao eiceptions and one or two others which, it may be, have not 
occurred to me, I conclude that the contents of privies, or of excre- 
ment receptacles of any kind, do not as such contain the typhoid 
poison. At the same time it must not be forgotten that they may 
all be instrumental in producing tha poison largely by allowing their 

IT9. Though the evaporation of fluids holding t3'phoid germs in 
BUBpenalon may possibly cause some of them to be given off into 
the air, the poUution thus brought about mxut be slight and hardly 
sufBcient to induce the disease. Yet a very few sporules distri- 
buted in this way might suffice to start a mildew growth which, 
under favouring conditions, apd an eitenaive substratum, might 
assume veiy large proportions. 

ISO. It having been argued that the contents of privies, mid- 
dens, coss-pits, and other raceptacles, are incapable of producing 
the typhoid mildew, or of permitting its aquatic vegetation, pro- 
bikbly on account of the nature of the fluids ; it remains to t^eat 
of fluidj and aemi-fiuids containing fcecalBut matter without ad- 
misture with urine, or other material which would preclude the 
formation of the typhoid germ, or its water plant. There can be 
no great doubt that water containing solid ftecea, or disintegrated 
tisaai matter, is always prone to pollution j and, in the event of 
its being eiposed for any length of time in the neighboiuhood of 
the terrestrial mildew, the chances would be greatly in favour of 
its receiving sporules. or cellular parts, floating in the air, and of 
its becoming thus polluted. Pollution becomes a certainty when 
it happens that the aqaitio cryptogam is washed, or drained, into 
a fluid or semi-fluid of this kind by any means. And when once 
the parasite is established, the probabihties are it will continue to 
reproduce itself so long as an; pabulum on which it can subsist 
remains. The more immediate point, however, is whether the air 
can be infected by these semi-fluid collections of fcecal matter; 
and upon this poiut a modiSed conclusion only can be arrived at. 
That is to say supposing fcecal matter to be completely sub- 
merged in an aqueoiis solution, the surface being liquid, I conclude 
there will be no direct air-pollution. But if, as may happen, ex- 
crement rises to the top of such a fluid and projects, or forms a 
scum, the upper portion of which is partially or wholly eiposed to 
the air, and becomes more or less solidified in consequence; there 
is a likelihood that the mildew of typhoid may overspread the 
surface, and that the atmosphere of the neighbourhood may be 
infected in a ratio corresponding to the qimntity of mildew formed 
— a thing to be determined by the extent of the naildew field and 
the more or less favourable conditions (or mildew formation. 

IBl, Excrentent-tainUd -water as a factor of enteric fever remains 
to bo dealt with. The mode by which it becomes tainted b«F, 
r, been already suggested and there is very little more to 
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add. It is saperQaons to allnde to the namberleBB ways by wUcIl 
fluid holding the transformed mildew of typhoid in Buapension, mftj 
get into drinking water. The only question in immediate relation, 
to tie present subject is tha length of time this aqnatic Tegetatioii 
will retain ita vitality, and its efficiency aa a cause of enteric fever, 
wlien introduced into water ased for drinking purpoaea, and there- 
fore containing no more fcecal matter th&n accompanies the t^hoid 
germs. This, howsTer, is a practical question altogether beyond 
my scope. It is one which can only be determined eiperimentally, 
and musfbe left to those who have the control of effluent waters 
from the eiorement-aew^e of large towns. 

182. To return to the subject of the disinfectants to be employed 
in the destruction of the iafeotivB matter of enteric fever, WheUier 
the poisonous substance be mildew, or some other product of eicre' 
ment, I contend there can be no rational, philosophical, or eatis- 
faotory, Bystem of diainfeetion, until that product, whaterer it is, 
is determined. It is an absolute certainty that the poison must 
come from gaseous compounds, or from animal, or vegetable, 
sources. Por the reasons given I deduce that it is a result of mil- 
dew vegetation. But this deduction ia arrived at by a process of 
inductive reasoning whicbi I am quite prepared to B^mit, may not 
only be unsound in itself, but is at best merely a sound hypothesiB 
— seeing that the data are assumed. I advance my propositiona, 
therefore, knowing full well that they may be upset by facts, or by 
other reasoning. In any case, however, it does not admit of ques- 
tion that the precise causa of enteric fever must be demonstrated 
before diBiDfeatioii, aa regards that affection, can be placed upon a 
sure footing. If the mildew view be found wanting and has tjj be 
discarded, inveEtigators will have to search deeper ; for assuredly 
there can be no true disinfection where an unknown thing has to 
be counteracted or destroyed. Rule of thumb will not do here. 
A clear knowledge of the principlee upon which the work has to be 
done, is indispensable. The interests involved are so large that, 
Booner or later, the subject must he redeemed from the position in 
which it now is — a position which must be admitted to be one not 
far removed from pure empirioism. 

183. Let it be assumed that mildew on eicrement is the factor 
of enteric fever. The object of disinfection will then be cleai 
enough— the destraction of the mildew. But the problem how to 
compasa this is yet eiceediugly complei, when considered in 
relation to large populations. It naturally resolves itself into two 
main propositions: viz., that ob to the disinfection of terrestrial 
mildew, and that as to the disinfection of the aquatic vegetation 
into which, it has been assumed, mildew is transformed. It is 
not my intention to enter into details connected with the matter. 
It is too important and serious a subject to be undertaken tightly 
and with insufficient materials; and I must therefore leave the 
various modes of destroying mildews in air and water to those 
more competent to deal with them. The first thing to be done, 
nndoubtedly, is to settle whether there is such a mildew as I have 
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iuggestedj and that, tritli the means and appliancee at hand in 
Europe, Bhould be no very difficult thing to do. If this hypothe- 
tical mildew is not to be found on inreatigation, tlie question as to 
the specific infective subataace of enteric fever will bo an open one. 
Be it is now. But the scientific world ia bound to parsue it 
unceasingly, until the mystery of causation is laid bare. Until 
that is aiaomplished all iitt«mpts to disinfect " eicrement-sodden 
earth, excrement-polluted air, and eicrement-tainted. water," must 
be crude, tentative and uncertain. 

184, If these attempts to disinfect eictement be vague and 
tuuatiafactory, the efforta to deinfeot excrement must of coiu«e be 
equally Tag ae and unaatiatactory. The intent of such efforts being 
to prevent excrement from evolving the infective material de novo, 
ADd from becoming contaminated by oommunioa,tion with an 
infected source, I do not see how the end is to be attained in either 
ooae, without a knowledge of the infective matter and the condi- 
tions of its formation, and evolution. The difficulty would be 
tjaeaX in operations of magnitude, even if the precise dangers to 
Toe avoided, or overcome, were fully apprehended; but when such 
i^normoDS schemes of excrement disposal, as are now entertained 
'hi England, are gone into in absolute ignorance of the principles 
tipon which deinfectton should be based, it need not be wondered 
ftt if, in some instances, there should be a wasteful expenditure, 
or, what is more important, an utter and disastrous failure. It 
seema almost impossible but that some miscalculatjona should take 
place where unknown quantities are introduced. This has not 
eicaped the notice of tboE<e who have baeii called upon to act — aa 
will be seen presently — atiU no leading or guiding principle hf 
nbioh. to determine when excrement has been deinfected, has been 
discovered. And indeed it is not known whether or not it can be 
thoroughly deinfected ; and there is doubt, hesitation and mistrust 
on all sidea. 

IBS. If readers are cuHoua upon this subject, I refer them to an 
interesting Be^ort publislied in 1871 by the Birmingham Sewage 
Inquiry Committee. I may say that the committee were ap- 
pointed to inquire into the sewage of Birmingham, chiefly because 
the Eight Hon. Sir C. B. Adderley had obtained an iujunatton 
restraining the corporation from allowing effluent waters from the 
eewaga passing into the liver Tame and polluting it. This, and 
another injunction obtained |by the inhabitants of Gravelly Hill, 
against the nuisance of drying " deposited slush," led to the necea- 
sity for some comprehensive plan of dealing with the excreta of 
the place. The end of the inquiry is that the committee suggest 
the removal of all the fcecal matter to 800 acres ol land, there to 
be " defcBcated," or broken up, and rendered harmless. To illus- 
trate their position, I append an extract from the letter of their 
consulting engineer, Mr. Thomaa Hawksley, G.E„ from which aome 
notion may be gained of the coming difficulties of all large towns 
from the accumulationa of eicreta. Kr. Hawksley saya : — 

"There is, however, no instance in which the djjftncation of 
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" BBwftge oontaining bo vast an amount of fcscal matter — the ftDcal 
" mfttter of aSO.OOO people — had been aa yet attempted, whether by 
" irrigation or otherwiBa ; nor is it possible from any eiiating e^e- 
" dence t« predicate nh&t may he the pecuniary and saaitary diffi- 
" cnltiea to which the attempt to accomplish thia object might 
" ultimately lead. Of one important fact we are however aasm^, 
" namely, that the etrongeat legal obligations imposed bj the 
" Legislature and enforced by the Conrta of Law and Equity will 
" necessitate tlie acqnisition from time to time, and at any cost, 
" of greater areas of land and of larger operationa, nntC the 
" efBuent watershallatlength regain from any extreme of pollution 
" that high standard of purity which, according to modern views, 
" is necessary to render it legally admissible into any public 
■' fltream." 

18fi. When it is added that " the ordinary dry weather diBcharge 
" of Bewage already amounts to seventeen milhons of gallons daily 
" (gnndays excepted)," an idea may be formed of the ertent of 
the operations to be conducted, in a great measure, in the dark. 
For although Mr. Eawakley evidently apprehend danger at soms 
future period, neither he. nor any of the authorities quoted in 
the Report, have any clear perception of its nature ; and, in tba 
present state of the question, it requires no prophet te predict 
some painful reenlts, if not some awful catastrophe, some day. Of 
course the towns adopting systems of complete eicrement-r^moval 
will be relieved from enteric fever. That will be a positive gaan 
no doubt. And perhaps the sum of lives lost through f cecal matter 
may be reduced. Bnt unless persons have some safer guarantee 
than is now to be had, that the proposed modes of defncating 
the eicreta of towns are effective as against enteric fever, those 
who live on streams and depend on them for their drinking water, 
may be reasonably excused for seeing that the high standard of 
purity of the efflneut water from the fceoal farms above them, 
which is demanded by modem views, is carefully maintained. 

187. If mildew should transpire to ba the infective typhoid 
poison, aa I believe it will, and if prompt aud effective steps be 
not taken to guard against it« formation at large excrement depAta, 
it may readily be conceived that the vegetation once started might 
ftpread under favouring conditions like wildfire, over an (mmenBe 
surface of ground ; and might also load to an extensive growth of 
the aquatic plant. I have carefully gone through all the processes 
of filtration of excrement through soil, and the plana of irrigation, 
and the methods of farming with excrement manure at Merthyr 
Tydvili and I have examined into all tbe modes of conducting 
what is called defoecation referred to in the ICeport ; aud I am 
constrained t» say that unless more light be thrown upon the dan- 
gerous material now being dealt with so loosely and unphiloso- 
phically, some (rightful pestilence may be the result. I cannot 
find that the precise cause of typhoid is either known or suspected. 
It is believed to reside in excrement somewhere, and that is all. 
LS further supposed that by the thorough disintegration of the 
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snbatanoe, the danger conneGted with it ia arerted. And this ia 
true no doabt. But nhen no one knows the side on which the 
danger may present itself, how ie it possible to guard against it ? 
Who can say that the steps talcen to ensure the destruction of the 
material may not, in some coaes, be the meaas of afibrding the 
ver; conditioaa for the formation of the infective ^ent which it 
is Uia especial object of defceoation to piavent ? I fail to discoTK 
in all these schemes a single concrete Idea as to the real nature of 
the work to he done — save and eioopt the destruction of etore- 
ment bj the most feasible or available means. And this is a clear, 
tangible and eaaential thing to aim at, undonbtedl;, and must in 
any case be the ultimate end of the deinfection of excreta. But 
Binoe no one appears to knon what specific poison emanates from 
excreta, or hov it is given off, or under what conditions, it Beema * 
not uolikel; that some aiuoog the man; establishments for defal- 
cation may become extensive nuraeriea for typhoid germs. Nay 
more tlian this, if in any of the processes of filtration, and more 
particularly in some o( the farming operations, liquid highly 
charged with excrement should be poured over the surface of the 
ground and should be allowed to remain exposed for any length of 
time, it may form a ready aubatratam for the cholera germ, or. 
under very peculiar conditions, it might actually resuscitate epi- 
demic dyaentory once more in England. The Chinese produce 
the latter disease largely, on precisely similar prinoiples to those 
adopted in one or two instances of eicrement farming in England. 
Qiven the favouring conditions at some time and there will be 
the inevitable result. In fine the people of England are 
steering into a hazy sea of troubles, without chart or landmark. 
They know the port to make for, but they know nothing of the 
intervening shoajs and sunken rocka ; for science has not yet taken 
Bonndingfl, 1 have no hesitation in saying that all the Courts of 
Law and Equity, and Privy Councils, and Boards of Health, will 
not save them from mishap, unless those minute germs which 
oarry death with them are brought into the full light, and their 
natural history made manifest. There can be no safety for prince, 
peer, or peasant — aa the nation lately saw to its distress and dismay 
when the Heir Apparent was struck down with the subtle and 
insidious poison of enteric fever — until investigators have suc- 
ceeded in tracing out and thoroughly exhausting all the remote as 
well as proximate causes of tho epeci&c diseases which have been 
under consideration. And here again I would ask if such a sub- 
ject as thia is not a matter of national concern ? How are such 
vast questions as these to be grappled with in private hfe by 
private men? Are not typhus and typhoid fevers, diphtheria, 
small-pox, and the other exanthemata, all and singly, of infi- 
nitely greater moment to Great Britain, and Europe generally, 
than cholera F And why in the name of common sense should 
cholera alone have its special Conferences ? If it be that cholera 
invasions are so alarming, by reason of the suddenness of the 
•attack, and the rapidity of the course, of the disease, it may be 



asked whether, from anj point of view, it is not more truly alarm- 
ing for a. thousaad persona to sink slowly than for a hundred to 
periah within two dajs ? The political economist, who ha^ nothiog 
to do with individaal saQering, Ijut handles the figures of life a.nd 
death in the abatract as they relate to the general well-being of a, 
commnnit;, knows that 100,000 fatal illnesses lasting a month 
ooBt a country a relatjyely larger sum — by depriring it of so much 
more capital or labour — than if they averaged only a, fortnight. 
It therefore looks somewhat like a weak concession to sensational- 
iaiu on the part of statesmen, to send delegates to an International 
Conference on Cholera, whilst at the same time they leave the 
really more serious diseases every day knocking at their doors, to 
ordinary measures, or to chance. Let it be understood that I do 
aot assail the principle of the appointment of the Cholera Con- 
ference in the slightest degree. On the contrary it appears to me 
cue of the most sensible things in this direction done by the larga 

Kwers. But standing ont as it does, by itself, as a single piece ot 
jislation to provide gainst one special form of disease, in reality 
not one-tenth of the impoitanoe ot any one of half a dozen other 
forms of disease, it is a practical and bitter satire. For the incon- 
Bequence of the thing is bo glaring, when eiamined by the light of 
B simple arithmetical calculation. Thus — If it be worth a nation's 
while to erpend, say, ^£5000 in the endeavour to avert 20,000 
deaths, from a preventible disease, every ton years ; what is it 
worth espending in the endeavour to ward off the loss of 20,000 
peraonB every year from another, equally preventible, disease? In 
fact the prominence given to cholera whilst such a tenible scourge 
as enteric fever is thrust into the background — to say nothing of 
the other preventible diseafes always present in Europe, each one 
of which carries off annually for more than all the victims of evei; 
cholera visitation put togethti — the exclusive position assigned to 
this Biotio affection, is one of those anomalies which may be ranged 
under the head of things that no man can be expecteil to under- 

1S9. The disinfection and dsinfection of sick rooms and hoBpital 
wards are vastly important, but the same ijeneral principles are 
applicable there aa on the larger fields. The leading idea in every 
case is first to loam what has to be disinfected, before setting to 
work to disinfect it. Unfortunately tie present state of knowledge 
is such as to preclude absolute precision in conntera^tiug or de- 
stroying infective, or contagious, matters. Yet valuable work has 
been done nevertheless ; and I Imow of none that has been con- 
oaived in a more philosophical spirit than by Dr. Day, of Geelong, 
in this colony. His investigatioas of allotropic oxygen led to the 
discovery of that most delicate test for blood — the gnaiacum test — 
and also to that of ozonic ether as a remedy for diabetes, both of 
which are now well known and recognised in England. But his 
more recent experiments with a view to the practical adaptation 
of oUotropio oxygen, espeaiaUy in the form of peroxide of nitrogen, 
to the purposes of disinfection, are more interesting still, and of 
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larger importance to humanitj. Dr. Dn; Htated ia B, lecture 
he deHvcred on tha 5tli Jtily, JS73, in the Teetnologioal MuBeum, 
Molboume, speaking of ozonic ether, or etherial solution of 
peroiide of nitrogen ; — " I quite believe tliat it pOHBesaea the 
power of oxidising and destroying the poison of amaU-poi, scarlet 
■fever, and typhoid fever." If thia be so as regacda smaE-pox 
alone, ajid it Dr. Day should bappUy have succeeded in hitting off 
a. ready means o( decomposing, effectively, the organic infective 
matter in the atmosphere surronnding peraona saffering from that 
loathaon^e disease, the posHibility is presented of stamping small- 
poi out of the world at some not very distant period, aupposing it 
not to occur dc nmio. But whether thia will ever be aiiieved, or 
not, it wiU be a grand result if this terrible eianthem can be pre- 
vented from spreading from individual oases, by isolatiujj them 
with an atmospheric cordon of ozonic ether. I do not know what 
measure of success Dr. Day has met with in his experiments or 
whether he has been able to demonstrate his views to hia own 
satisfaction, and U> aaaure himself of their perfect soundneea ; bat 
there can be no doubt the subject will be treated by him exhaoat- 
ivdy. When his eonoluaiona are matured, tbere will bo another 
great question for nations to deal with. For what can men do 
dngle-himded in eatabliahing the truth of their doctrines, or their 
practical utility, in matters of thia kind ? 

189. To go hack to my ovrn thoughts upon disinfection and 
deinfeotion. I have indicated the principles upon which I con- 
ceive they ahoidd be baaed and have iUustcated my views by 
enteric fever. Putting aside the mildew hypothesis, which may he 
loofced upon by some as a merely speculative notion, I think it 
muat be admitted that no true disinfection, or deinfeotion, can 
have place until the apecific poiaon of typhoid is demonstrated. 
Whatever may be the infective material, all interim e&'orts to 
destroy it, or to prevent its fotmation, must be liable to fall 
through, whilst it is unknown. If thia bo granted as regards 
enteric fever — and the position appears to be nnassailable — hy a 
parity of reasoning we are brought to the same conclusion aa 
regards all the other diseases depending on specific poisona. Dia- 
coveriee may be lighted upon, no doubt, by which some of the 
unknown poisons may be modified, or utterly destroyed, without a, 
clear insight into the mode by which the end ia attained. But no 
thoroughly sound or enlightened system can he estabhshed with- 
out a knowledge of the causation of the diaeaae — more especially 
with reference to deinfectiou. The disinfection of sick rooma and 
of the clothes and excreta of patients, may be compaased by 
agenta oapaUe of decomposing aU organic material indiscrimi- 
nately — animal or vegetable — whatever its nature, or its source. 
An univeraal diainfectiint of this kind would be beyond all price, 
even though nothing were known of the germs it destroyed. But 
deinfection stands on a very diiferent footing. For here the 
olqect is not to destroy germs Eilrcady formed, but to prevent their 
formation ; and it ia impossible to do this without knowing where 
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the ^rms come fromj and it ma.; be eitT(>mely difficult and 
bazanlons to attempt, if. although the Booroe of the ^rms iB 
known, their nature and conditions of evointion are unknonn. To 
illustrato the poaitioD let diphtheria, bo taken, Omnted that there 
JB an efficient disinfectant of the germs of tbia diaeaae i — in what 
direction ace we to look to present their growth by deinfectionP 
Where is the nidus of the germs F And what are thej ? Notiiing, 
absolutely nothing, ia known of their aubHtratnim at present; and 
it is manifestly futile to try to guard against their ravages by any 
preventive measures, bo long as even the quarter whence the 
danger cornea is unsuspected or undetermined. When the di*- 
coverf is nia,de it may turn out the simplest thing imaginable to 
destroy the germ-forming material of diphtheria— just as simjtle 
in fact aa to prevent the formation of the dysentery poison. Ajid 
there conld not be a more perfect example, by the way, of Ibe 
value of the knowledge of the source of a specific poison and its 
conditions of evolution, for pnrposes of deinfection, than will be 
afforded by the eventual discovury of the dysentery germ — if my 
views turn out correct. In that case the means to be adopted to 
prevent tho evolution of the dysentery germ, will present the beat 
illustration possible of deinfeotant measures derived purely *ad 
solely from, and based entirely upon, a knowledge of the source of 
the germ and some of the oonditioas of its evolution. Hitherto 
deinfection qua dysentery, has been as obscure and as imposslUe 
to achieve, as that for diphtheria ; but to my mind it is now as 
clear aa day. I oould wish diphtheria were in oa satisfactory a 
position. Aa it stands, howevec, it seems to be hopelesa to expect 
that any community can be either forewarned or forearmed against 
diphtheria. All deinf ection directed against it must of uecessity 
be merely tentative. And the same may be said of tliat formida- 
ble ^idemic — influenza. This disease, which spreads over the 
world at uncertain epochs, and generally munbers more victims 
than cholera in the countries it invades, is wrapped in just aa 
impenetrable a mystery as diphtheria. Deinfection here also is 
utterly precluded:— though when a future careful study of ita 
poison germa shall have led to their being traced to their primary 
substratum, or to the substratum they seize upon in Europe, there 
may be found no valid reason why civilised nations may not turn 
aside this peatilenca. The Pandemic wave theory ol the eitension 
of such diaeaaes aa influenza, cholera, and phigue throughout the 
norld, is quite compatible with the fungoid theory. And I believe 
it will be shown eventually that theee Pandemic waves are neithar 
more nor less than waves of mildew spreading over dirt. 

190. To return to enteric fever. I shall have more to say about 
typhoid when I come to typhos and have to ooutraat the effects rf 
disinfection and deinfection in the two dinmnnn I will now paas 
on to cholera. 
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IBl. The immdation of Eoiope with another " oholera ware" ifl 
itiBt now innmnent, and the natioce are preparing to receive it. 
It ia advancing steadily and it ia a question of a few montha only 
before tboosandH will be struggling in it. The minds of men are 
gr e ry w hece employed in devising means to treat its force and are 
casting about for such aanitarj measures ae may afford some pros- 
pect of safety. All are trying to solve the great problem ot dein- 
tection bb against the coming plague. Yet its solution even at tliis 
moment, I fear, wonld avail them but little in their present strait ; 
for few European towns could be dainfeoted in the ehort breathing 
■space they will have before the dreaded wave ia upon them. T can- 
not hope, therefore, even it the deductions I have made aa to the 
-oanae of the disease be thoroughly aomid. that they will be of 
material nse in the now threatened invasion. Whatever light they 
may throw can only have a prospective valne. However, there is 
no Baying how soon they may be useful — even though mere induc- 
tive reaaoning upon assumed datu may not carry much weight. 

192. But I will nevertheless consider the problem of deintecting 

» city for cholera. The causation of this Asiatic plaj;;ne, which 

strikes such terror into Europe when it sweeps down by way of 

■either ot the two great channels of communication with Hindustan, 

ia neither so obscure aa that of diphtheria is, nor so clear as I ven- 

*lnre to think that of dysentery soon will be. It occupies a ptaition 

I 4iudway between the two diseases ; for the original substratum ot 

"' le diphtheria germ is altogether unknown, but the choleraic germ 

now generally recognised aa one having its substratum in organic 

I iDatt«r in the soil. Modern investigators have, indeed, nearly 

isly concurred upon this one point, and the old hypothesiB 

)t mildewed rice as the sbirting point of tho affection may now he 

d to be discarded. All the recent authorities trace the infective 

3nt to some form of decomposition having its seat somewhere in 

e earth's crust ; and some of them consider fcecal matter an im- 

,, if not an essential, element in the production ot the 

._ — a conclueion at which they have arrived, apparently, 

n the fact that the stools of cholera patients contribute large^, 

it esolusively, to the propagation of the so-called " cholera 

i" from ijio East to the West. As well as I con leaiu the 
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(general opimon ia not. howeTer, so dear that ezorement ia tli9 
principal factor of the cliolora poison, as it is that excrement ia the 
aain soiirce of the typhoid poison. Yet putrefaction, or fermenta- 
tion, or decomposition, of OFganic material of some Mnd taking- 
place in the aoil, ia recognised hj nearly all writers as a, necessary 
condition for the production of tiie ripe cholera poison. I think 
this is a. pretty fair, though brief, exposition of the present state of 
opinion, setting apart the pollution of water, upon which Bubjeot 
there are many theories not necessary to be gone into here. 
ABBUming then tie genenU opinion to be correct, aa to the mode 
by which the cholera wave is Icept rolling through Europe, the 
problem now to be submitted is this ; — To prepare a city for a 
threatened invasion of cholera, so that those germa of the diseaae 
irhich may be carried thither shall not find a substratum wherein 
to multiply themaelvea and propagate the affection : or, in short, 
to deinfect a city for cholera. 

193. It may be atated in limine, that I do not propose to mywlf 
to endeavour to solve this complex problem. All I ahall attempt 
vill be to convey the notions I have formed upon tlie mode in 
which it maybe possible to solve it; and as to the praliminaty 
■teps which must be taken, and the prevloua questions which must 
be settled, before there can be the slightest prospect of solving it. 
In the first place I submit that the same general prlnoiplea ad- 
vanced as to the disinfection and deinfection of the typhoid aub- 
Btratnin, apply nith equal force to the cholera aabatratum. With 

Sht modifications every argument used in the one case will have 
•0 used in the other case. I do not intend, however, to ta^e 
readecH over the same gronnd again, but will si 
cIusionB which have been arrived at by the c 
before. 

194. Aa in enteric fever, so in cholera, the flcst essential point to 
determine is the nature of its poiaon germ. Eliminating details, I 
oondnde it to be a vegetable germ j and, from previously eipresaed 
views, it will be gathered that 1 conceive it to come originally from 
fcecal matter. I now add that I believe it to be mildew formed on 
Iiuman eiorement under unknown conditions in certain districts of 
India; that this mildew follows an analogous course in its 
evolution to that of the (hypothetical) mildew of typhoid; that it 
ia transformed into an aquatic form of vegetation by preciseiy 
similar means and with the same reaulta ; that it probably diflbrs 
from the typhoid plant in the conditions of its growth, or repro- 
dnction, being either more tenaoloua of life, or spreading with 

£ eater rapidity, or being retransformed into the terrestrial mil- 
sr from its aquatic atate, with greater facility — as would appear 
from the larger area over which it propagates itself in a given 
time 1 that it is maintained on, and acquires its poisonoua quali- 
ties from, excrement in Europe, though it may overspread other 
organic matter iu the vicinity of excrement, and, as has been sup- 
posed in the cose of typhoid, the variations in the symptoms may 
leuce be produced ; and that the fungoid growths found in the 
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discharges of cholera patients and named the Zooglcea Termo b; 
the GeniiaiiB, ia, moat prohabiy, the aquatic form of the tropical 
terrefitrial mildew of cholera. 

195. If this view of the hyphothetioal mildew of cholera be 
eiamined by the light of all tha known facta relating to the ntani- 
featationa of the disease, aa it haa been observed in every part of 
the globe, I ventnre to think it will stand the test. It adapts 
itself to every paculiaxtty and apparent anomalj, and fits in 
equally with cholera on land and cholera on ehipboard. There ie 
not one aingle circumatanco in connection either with the origin, 
or the spread, or the BymptoniH, of cholera, that does not admit of 
a full and ready explanation on the assumption of thia exotic 
mildew, and ita power of tainting water by ^nsformatlon from 
the terrestrial ta the aquatic form of v^etation. Moreover all 
the important, elaborate and ingeniona theories extant, concerning 
the causation and propagation of cholera, may be reconciled, or 
aqnared, or where they are defective, or f allacioua, their defecta and 
fallaciea may be detected and aet right, by thia hypothetical cryp- 
t<^ara. IK aupplies the miaaing Uni in the chain of reasoning of 
all wtitera, and furnishes that unhnown thing which ia wanting to 
the completion of the views of moat modern authors — from Snow 
to Fettenkofer. In fact after such reflection and consideration as 
I have been able to give the subject, I aay that, aa a matter 
of induction, the cholera poison must be some fungus, mould, or 
mildew, or vegetable growth of some kind of cryptogam, either 
originating on, or deriving its chorracteriBtic properties from, fmcal 
matter. If this mildew be not the actual cause of cholera, I can- 
not conceive any other poaaible, or efficient, cause. I may be 
proved to be wrong by facta j but this ia the irresistible conclusion 
to which I am forced by my present lights, and I therefore con- 
tribute it, for what it ia worth, to the etiology of cholera. 

196. It may be interesting to thoae who are conversant with the 
anbject, to test the mildew hypothesis by eiamining it side by side 
with the most ingenious and beautiful piece of reasoning put forth 
by Professor Pettenkofer. This will be found at page ^3 of the 
Hew Sydenham Society's Eetroapect far 1869-70. I cannot now 
delay over the eubject, but I muat point out the following portions 
of the Profeaaor'a conciuaiona, 

" (3. ) The facta of the local and aeaaonal frequency and spread 
■ " of cholera in India, aa well as ita eitension beyond the frontier, 
" warrant, and even demand, the hypothesis, not only of the 
" eiistenoe of a apecific germ or infective matter communicable by 
" contagion, but also of an actual determinative local and periodic^ 
" Bubatratum, without which the speoifio cholera germ cannot 
" produce cholera in the human eubject, since this disease appears 
" to he caused only by a specific product of a fermentation between 
" the cholera germ and the cholera subatratum. (4.) We may 
" indicate the specific germ by the aymboJ i, the local and aeaaonal 
" Bubstratum by y, and the product generated by these — the peon- 
'' liar cholera poison — by i. (5,) Neither t nor y, alone can pro- 
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"dace caaes of cholera; it ia only t that can do this. (6.) Thft 
" epeoific nature or quality o! a will be detennined by the apecifio 
" germ x, aad the mass or quantity of i by the masB of the aab- 
" stratum y. (7.) The nature of x, y, and e ja as jet unknown; 
" but we maj accept it aa a scientific probability, bonlering on 
" tainty, that all three are of an org^mic nature, and Umt 
•■ Isaat ia an organic germ or body," &i. 

197. The mildew view dovetails nith thia readily. "Theapecific 
" germ »," is tine eiotic mildew- " The local and seasonal sub- 
^' stratum y," is fcecaJ matter in a certain condition. And " the 
" product generated by these— the peculiar cholera poison — «," is 
the oiiginal mildew reproduced. Though I cannot go through the 
whole paper and take each paragraph seriatim., the reader will find 
that everything it containH may be seen at a glance by the light 
of mildew. Aid the facts collected by Pettenkofer, and all tha 
conclusioDS coDsected with the oscillation of ground-water, may 
be read by the view taken as regittda the pollution of water by the 
typhoid germ [173]. They need not be recapitulated ; for, muAila 
nomine, the ona set of obaervationH apply to both germs. There 
may be some pointa of divergence, but the general rulea affecting 
the behaviour of these [and some other] mildews when under 
water, are probably near!^ identicaL "The striking immunitry of 
" Lyons from cholera," which Pettenkofer has ao successfully 
shown to depend solely on the height of the Ehoneand Sione, [by 
which the level of the ground-water in Lyons is governed, and the 
■oil of the city is, therraore, almost invariably saturated, or nearly 
inbmerged] is simply to he asoribed to the fact (?) that thare is 
oonseqnently no aubatratum for the terrpstrial cholera mildew ; — 
Just aa at certain seasons Munich, as has also been demonstrated by 
the Professor, is relieved from epidemics of enteric fever [174]. 
ITothing can be clearer than the explanation of these two parallel 
jriienomena, if the mildew hypothesis be admissible. 

198. It has been found that when enterio fever has occupation of 
a place lying in the track of the cholera wave, it holds possession 
as againat cholera. Dr. Lawson, Inspector-Cieneral of Hospitals, 
bus writtett on this aulyect ; hut, as I have been urutble to procure 
his work, I do not know preciaely how Ms conclusions are arrived 
at upon the facta observed, escept from a short notice in the same 
Betnispect above quoted [p. 508], Speaking of Tit. Lawson's 
views, it is stated that — " sporadic cases of cholera have frequently 

been met with a long way within the boundary of the fever fieJd, 
and similar cases of fever within that of cholera, but still the faot 
remains that^ though the fever and cholera fields appioaotLed 
each other, neither disease took the place of the other until ita 
force as an epidemic was broken. This fact sanctions the infer- 
ence that the conditions which generate fever epidemics are not 
only different from those which produce epidemics of cholera, but 
ore also incompatible with them i and, further, that aometimeB 
the one aet of conditions, aometimes the other, exists over a lai^e 
area of the earth's surface, and that the one will give way to the 



CHOT.itn*.. 137 

" other witlioQt anj' marked change in the habits oi circumatanceB 
" ot the populatiaa these exeae embi-oce." The exigenoiee oE m; 
present poeition are Buch, that I am forced t« a, diametrioallf 
opposite Tten to the inference that fever and cholera oonditiona are 
different. I am impelled to the conclusion, that the oonditiODs 
which generate the two diseases aje so oloeelj allied as to be nearly 
identical ; and that it is this which precludes the one from laying 
held where the other haa already fastened. It appears to me tiiaC 
jt is owing to the great similarity of their conditions that both 
diseases cantiot flourieh side by side — unless perhaps the; both 
■tart fairly together; in which case, probably, the more notive 
Asiatic pestilence would gain a temporary advantage over the 
Blower typhoid plague. Prom the mildew point, I interpret the 
foot in this way — Where fever reigns before cholera approaches, 
the typhoid mildew has taken up so much of the available decom- 
posing organic matter on and in the soil that, when, the cholera 
mildew arrives, it finds no SDbstratum whereon to get a footing. 
The material for ita existence has been appropriated and it must 
consequently die out— in obedience to a nell known law of vegeta. 
tion. The fever mildew and its water tepreeentative being there, 
and having estabhshed themselves by moans of the very pabulnm 
1±at the cholera mildew requires for its support, the later eomer 
oaaaot thmat the older vegetation from the field and is therefore 
starved out. The same rule holds good conversely. Priority of 
occupation determines whether the epidemic shall be of cholera or 
of enteric fever. And when it is borne in mind that neither of 
these diseases shuts out dysentery, or is shut out by dyseutery, it is 
an inference that not only does the cholera mildew require the 
game substratum as the typhoid, but it requires it under vary 
nearly similar conditions i and that the conditions necessary for 
the evolution of the dysentery germ are essontoally different from 
those required for the pi'oduction of the other germs. Therefore 
I conceive it is that a dysentery epidemic is quiCe compatible with 
a typhoid or cholera epidemic in the same field. 

199. If this view of the eiclusion of cholera by typhoid, and the 
cxwverse, holds good, it furnishes another argument in favour of 
Axcrement as the suhstratum of the cholera germ. For it being 
generally conceded that excrement ie at all events the "principal 
&otor " of typhoid, it follows that it is also the principal factor of 
■Solera. And, indeed, maUng due allowance for the higher 
degree of virulence of the cholera poison, there is a striking 
leeemblance between the after eOects of cholera and enteric fever 
— aa regards both symptoms and lesions. So strong is the re- 
semblance, in fact, that the sequel of cholera is frequently called 
Idle " l^hoid stage." This similarity in manifestations and organic 
dianges, which would be obscure on the supposition of a dissimi- 
larity of causatioD, becomes quite clear on the assumption of germs 
draived from the same source under somewhat the same conditions. 

200. The indioadona, therefore, for deinfectiog a city for cholera, 
would seem to be as nearly as possible the sumo as those for dein- 
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feotion for enteric fever. In fact, I atrongly suspeot that if a city 
can be successfuUy cleared of the typhoid poieon bj complete 
eicroment removal, or by thoroogh defcecatioa of its eioreta, the 
cholera nave there will be turned aside. And when it is 
remembered that one highly civilised country has actaally stio- 
ceeded in excluding both these dieeaees by the one means for 
centuries, the probabilities are greatly increased. The Japanese — 
than whom there is no more enlightened people in aH that relates 
to internal polity — have practically long solved the problem of the 
deinfection of large cities as against cholera and enteric fever, and 
dysentery also. The hygienic arrangements of Jeddo, tor in- 
stance, — a city which contained nearly two millions of inhabitants 
long before London was aa large aa Birmingham now is — entirely 
precluded epidemics of aU kinds during the period when Europe 
was devastated by plagues. And this, be it remembered, in a lati- 
tude in which the decompoflition of organic matter is effected with 
greater facility and rapidity. Their coarser and ruder neighbours 
of China have not attained the art of deinfecting their country; 
for dysenfery and enteric fever are always pi'eeenfc among them, 
and cholera has made fearful ravages ; whilst notwithstanding all 
the intercourse between the ports of Japan and the outer world 
for many years, cholera has not once struck root there. For the 
dysentery of the coast of China, Japan is now the recognised 
sanatorium ; and European invajids run over to shake off ita 
chronic but exhausting and generally fatal grip. 

SOI. The exact means by which the Japanese municipal antlicir- 
ities deinfect their cities and the country districts at the same 
time, are somewhat obscure to my mind ; for there is a general, if 
not close, outward resemblance between the excrement-disposal 
syBtema of China and Japan, The difference in the result ia pro- 
bably due, therefore, either to the greater perfection and the more 
elaborate care in the carrying out of details, or possibly, to nicer 
calculations in the prooessea of detcscation and general deinfection. 
In both countries there is a complete excrement-removal system, 
and in both all human excreta are applied to the land as manure. 
The Japanese, however, are incomparably more active, shrewd and 
cleanly in all their biibits than the Chinese. Their internal organ- 
isation too, as regards oorporat* matters, ia far higher aud more 
effective. Yeddo is a long way ahead of Pekin, and indeed there is no 
city in Christeadoni to be compai'ed in any way to this marvellons 
place in deodorisation and deinfection. From all one can learn from 
travellers, and I have questioned many visitors to the city, and one 
long resident there, it would appear that the executive arrange- 
ments by which the streets of Yeddo are kept free from filth and 
the houses and offices preserved from pollution, are on the moat 
extenaive scale. An army of scavengers is employed all night in 
removing the difbrii and excreta of the day. There are no water- 
closets, priviea, or middens; but a modification of the tub and 
tiiKtle is employed, and in many instances on adaptation of the 
earth-closet system is in vogue. The scavengers of Yeddo 



ot only clear awa7 the night aoU daily, but the dung of 
fie harass and other aninuLlB, ol&d and kitchen cef nae ; ao 
W-t the pooreet quajrtera of the city are kept perpetnaJly etreeC. 
if coiirae this wholeaome atate of things ooula not obtain where 
tie lower ordera are not refined to the same extent aa in JapaD. 
|he Chinese lag behind then in aJl the details, and do the work of 
' t^rement-remoTal even in a, clumsj, slovenly manner, while they 
I ^itplay none of that aeneitiveness and delicacy in the matter of 
smells generally which the Japanese have. In fact the worst 
Cbineae towna now are nearly aa malodorana as the low hannte of 
Wfi most highly polished European capitals. I fancy I detect a 

Jtaterial difference in the immediate otgect the Chinese and 
^panese hate in their eieremeat -rem oval plana. The Chinese 
' — — to save and collect their ercreta simply for manorial por- 
; whereas, if one may judge from the eitenaive organiaatioa 
I ^ Japan, the collection of excreta for economical uses ii a collate- 
' ^~', and perhaps aubsidiary, matter. It looks aa though tli.e 
jianese design to combine hygiene and comfort with utility, 
vie the Chinese have an eye only to the latter; — a distinction 
y to cause an immenae difference in the nitimate results. But 
comes what I do not profess to comprehend, and that is tha 
e by which the Japanese deinfect the organic material removed 
1 their cities, ao that it doea not infect tho air, or taint the 
ig-water. The fcaeal matter from a city five or aii times aa 
jpulouB aa Birmingham, must be immensely difficult to deinfect, 
^d I cannot understand how it has been done so perfectly aa it 
tridently has been. Earth is probably tho only agent employed 
- the deinfectioo. And how it has been manipulated on such a. 
jaatic scale, so successfully, is really a tiling to be wondered at. 
Sat the Japanese should have avoided dysentery in their towna 
l'^ surface acavengiug, I can readily understand; but how the; 
I iliould not only ward it off in the environs of towns, hut should 
' prevent enteric fever from establishing itself there at times, 
lot well make out. For the climatic conditiona are oa nearly 
jsible thoae of Chins, where enteric fever and remittent 
n 1 suspect to he typhoid grafted on ague) are rife ; and 
aent seems to be utilised in husbandry there very mncb in 
me way. Writers and others have not obaerved any marked 
noe in gardening or agrienltnral operations in tie two coun- 
The Japanese cover their land with aemi-flnid fojcai matter 
the manner of the Chinese. And yet there must be aome 
ial variation in tJie prooeas, aeeing that there ia such a 
^ent product. Possibly tlie Japanese take the element of tim^ 
> calculation, and estimate with accuracy the period during 
h excrement may remain exposed with safety. They may have 
yivod by practical eiporiance, or by the careful study and obaerva- 
•n of their philoaO{^ers, at a knowledge of some of the laws 
teting human excrement and other ori;anic matter. Ages ago 
-y may have learnt an art of which Europe has just begun to 
" 'mportaace and ia now struggling to attain — the art of 
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deinfecticn. At all events, whether it has boen the oatnome of 
accident, or intuition, or induction, tlie Japanese have Buoceeded 
in making tbeir ooantry by far the most cleanly and the moat 
wholesome of all countries. 

202. Ab I did not nadei'talce to solve the problem of deinfectii^ 
a city for cbolera, I must leave the hints given towards ita solution 
to fructify. If I had time I could draw the parallel between it and 
enteric fever much closer. Tha Crimea fomtshes material for 
illufltration as to community of origin. For what but eicrement 
could have been the efScient substratum there F The last viaita- 
tion of cholera at tha MauritinB also, is clearly attributable to the 
vast substratum field made in the Island by thu impoi'ted coolies. 
And wherever cholera has invaded the home o( yellow fever, the 
same peculiaritrj' eiiats, as regards the inability of the one disease 
to establish itself in th^ presence of an epidemic of the other, aa 
baa been observed between cholera and enteric fever. Where the 
black vomit is raging, the Eastern genus cannot find their proper 
BidoB ; but when tbey light on a city fever-free, they seize on it, 
readily ; and yellow fever is kapt out so long ae cholera remains. 
It haa been fonnd in the West Indies that Uie two diseases may 
be epiilemic in districts closely ac^'oining, and that tbej show a 
tendency to alternate — the one creeping in as the other steala out, 
and dysentery always hanging on to both. In fact I deduce a 
aimilarity of origin for yellow fever, cholera and enteric fever. I 
might also remark at length upon the great resemblance there is 
between the general effect produced upon a population subjeot to 
an epideniic of cholera, and that eiperienoed during an epidemic 
of enteric fever. The prevailing difljrhcea and the typhoid type 
assumed by aU other diseasea in the neighbourhood, are Btrikingly 
analogoua in the two cases. The only material difference between 
them is one of eitent, or degree. This again argues a close ooo- 
nectioa in cauaation. But 1 cannot elaborate the subject farther. 
I will only add that enteric fever is of vastly more importance to 
Europe to make out and thoroughly understand, than cholera; 
and that the relative prominence given to the two afTections.philo- 
sophiaally considered, is absurd, and common sense demands that 
it should be reversed. 

203. Disinfection in connection with cholera is a wide thema 
embracing a large range of guestions ; — from the destruction of 
the fungus in the vomited mattera and dejections of individual 
patients, to the demolition ot the germs flonrishing on the immense 
cholera fields of India. Happily for mankind the risk from con* 
tagion is of the very slightest. Eiperience has shown that thoaa 
brought closely into personal contact with great unmberB of the 
cholera- stricken in hospitals and elsewhere, do not take the disease. 
The work of disinfection as regards the sick, therefore, is for- 
tunately narrowed down to the visible matters which come from 
them. The stools and vomits are the points to be attacked. 
These ejected things contain the Zooglaa Temui — the hypothetical 
watei-plant of the hypothetical cholera mildew, 
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will defitroj tHe vitality of these fnngoid gernia, then, ia 
di9 inf octant ; and nothing short of cniahing the life completely 
out of them will be efficient disiofectioa. This asEnmed cryp- 
b^am exhibits a marvellous fecundity and an extraordinary 
rapidity of growth and epread. So singularly swift, indeed, 
must have been iid rate of increase and eitansion in some 
recorded instances, that I should hesitate to believe in the pos- 
sibility of a. mildew being the efficient cause of cholera, were it 
not for the frequently observed suddenness with which a oloud of 
mildew will fall upon a district in some peculiar states of the 
atmosphare at certain seasons. In what are called exceptional 
seasons, a tew hours will sufEce to produce a crop of parasitical 
vegetation over an area of thousands of acres. These seasons ara 
the epidemical seaaQna. And an epidemical season raHHt be a«- 
Bumed for the prop^ation of the cholera germs and the influenza 
germs and the great Pandemic waves generally, in the direction 
of Europe. Otherwise instead of a cholera invasion of the western 
world every few years, there would be an aaaual inroad; for com- 
munication with the endemic centres is probably just as constant 
and aa great one year as another. It follows that a cholera wave 
only gathers at exceptional times, when the seasonal conditions 
are favourable to ite rise and progress. At snch epidemical periods, 
therefore, I can conceive ths,t a light feathery mould, or mildew, 
ODoe fairly started on excrement, or other orgaiuc matter, might 
fly over all other substrata for a great diet&nce, with electric-like 
rapidity. The celerity of eitenaion of the diseiue, in flne, does 
not appear to me to exclude the hypothesis of a mUdew as the 
efScient cause of cholera. 

204. ABsnming the water-plant of cholera in the egesta, I need 
not stop to discuBH whether the ordinary disinfectants and anti- 
septics used are effective agents in the work of demolition. The 
question whether sine, or iron, or copper, or chlorine, or other 
chemicals bring about complete disorganisation of the fnngus and 
deprive it of its power of Iractification, ia one of detail, which I 
may leave — merely observing that I have a strong suspicion that, 
ae usually employed, they do nob serve the purpose in all cases. 
I tlirow out the suggestion that the application of heat may be 
made practically available tor diaintective purposea. There are 
ttiree things to be especially guarded against in dealing with the 
Tomited matters and the d^ections of cholera patienta. 1. The 
reconversion of the aquatic fungus they contain into a terrestrial 
mildew. This would seem to be effected so readily that, whatever 
steps may be found necessary to hinder the transformation, will 
tequire to be taken without delay, or the air may be infected with 
a new set of sporules to start vegetation afresh on the nearest 
substratum. S. The admixture of the obolera stoola and vomits 
with fluids containing organic matters capable of sustaining the 
water plant. Thus the throwing them into gutters, drains, or 
aewers, becomes a moat potent means of propagation, by leading 
' " ' " ' . . - 1 - y instUiUces to the 
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pollution of drmking water. Where an; of these dnuDB, tliua 
coBtamiaated with tha Biiiutic cholera garms, bare communicatjon 
mthVellB, or reaerroira, the QonBequence may be emiDeutly disas- 
tirons, as yiaa aeeu in the historiual case so well worked out b; 
Bnow, la wbich ocomred the wholesale poisoning of those peraona 
in London who got their water-supply from a certain Company. 
8. Another ^eat source of dajtger in the egeata of chokra patienta 
lies ia the luying up of the matters ; by which means the germa 
may ba preserved and may become active instruments in the fur- 
ther spread of the disease. When pulverised so aa to fioat in air, 
they may act as a direct poison on those inhaling them, or they 
may be carried to a. favourable substratum for theic development 
and increase. All disinfection ia hospital words must, to be effi- 
cacious, be directed specially to these three sources of danger from 
the germs, and no more llbely way of destroying them utterly 
occurs to me than that of boiling them at once. If. instead of 
merely adding some disinfectant solution to such excreta as may 
be received into vessels, before comnjitting them to the common 
cloaca, thcBe vomited and d^ected matters were simply boiled 
previously to being thrown away, very few germs probably would 
escape in a condition to fruetiJy. The addition of Sulphate of 
Zinc, or some other cheap corrosive material, might give addi- 
tional security. Of course the samo principle applies to the 
blanhets and coverhds used. Once a day t^hey might be passed 
through two OF three vessels of boiling water — the first containing 
some weak caustic alkali. Whether ^ this ia practicable or not, 
I must leave. It oould only be carried out in large establishments 
where there are means and appliances at hand. But it is a sudden 
thought which I cannot now work out. It may not even be new 
for what I know. In any ease, however, if the work of disinfection 
in cholera be worth doing at all, it is worth doing thorough^. 
And assuming the Znoglwa Termo, or an aquatic fungus of some 
description, the whole object and intent; end and aim, of didnfec- 
tioQ of the sick room, must clearly be to deprive that vegetation of 
vitality with the least possible delay. 

206. The disinfection of European towns, in their present ex- 
crement-sodden condition, ia a hopeless matter. Until communities 
apprehend the full danger of their own excreta and take meaanrea 
to guard against it — until, in fact, thdr towns and citieB are 
brought into the position in which Teddo ia described to be — they 
must calculate on periodical epidemic cholera as a certainty from 
which there is no escape. And when the waves come, all elective 
disinfeotion on a large scale will be pi'oolnded. The only possible 
chance of safety lies in deinf ection. Foctanately the cholera germ 
comes of an exotic mildew — a tender plant leq^uiring peculiar 
seasonal conditions to enable it t<i maintain its existence in 
Europe — or anywhere else, indeed, exoept in its own babita,t. 
Even in tropical countries it soon dies out — there being a marked 
distinction between the cholera germ and that of yellow fever in 
regard. The latter clinnH to the now soil to which it may be 
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transplanted ; the former ftourialies for a while (md then saddenly 
periahea. In coses where the climatic conditions are as closely oa 
possible aualogoilH to those of Hindustan, it would aeem that the 
fugacious cholera mildew rapidly eihansta sJl the specific pabulum 
it requires for its support and reproduction. It appears to eia^ 
Bpecinl factors that are not to be found to any large extent out of 
tlie regions in which cholera is endemic. Whatever the explana- 
tion, however, the fact remains that cholera cannot be naturalised 
in any country. Therefore It happens that cholera-atriaken places 
are always disinfected, and sometimes rapidly, while allowing 
things to take their own course. The winter epidemics of St. 
Peteraburgh by the way, so ingeniooaly eiplainod by Pettenkofer, 
appear to me to admit of being accounted for in a cimpler way 
by the mildew hypothesis. I suggest that the water-germs when 
the water is frozen do not lose their vitality. Packed in ice un- 
derground they are probably in a. living state ; and when the ice 
■Oontaiaing them is melted and converted into potable water they 
tire perfectly efBcient infective e^nta to produce cholera. It is 
.also possible to conceive that stove-heated bonees might under 
pecuhar oircumatancea furnish aufBcient artificial heat to force the 
.^uatic Eems into an evanescent terrestrial mildew, and thus add 
a limited amonnt of air-poisoning to swell the sum of the cases. 
The same warmth that restored the germs to activity, might suffice 
to prepare a aubstratnm for their reception. 

206, Passing over the stages by which cholera advances towards 
Enrope, and leaving the numberless questions connected with the 
mode by which it is passed on from place to plaee, all of which 
Questions may be answered as I think by the light of mildew with 
itB water-plant, I come to the consideration of the disinfection and 
dainfection of India — the birth-place and abiding-place of cholera. 
It is a matter of such magnitude, however, as to be a special study 
-of itself. As I can do no more than add a few pages to the hnge 
tiiles of evidence accumulated on this one division of the great sub- 
jBct of hygiene, I mast look at it from my own point of view only. 
It was my original intention to have t^en t.iiia question in con- 
Beotion with dysentery j but it may as well come here. Eicrement 
disposal is the basis of the theme, and what applies to the one 
disease may easily stand for the other. In the first place it may 
be remarked that there can be no reasonable doubt that cholera ia 
endemic in Bengal. Whether it ia, or is not, also endemic in the 
other Presidencies may be a debatdable point ; but it is now un- 
questioned that the sole source and origin of cholera is in Britiah 
India. It takes ita rise somewhere within the tour corners oi 
Hindustan. As then it ia not endemic in any other country, it 
foEows that if it oould be stamped out of Hindustan. Europe 
would be no longer subject to the epidemic ; and, further, if it 
tannot be stamped out of Hindustan, and if the intervening 
legions between Hindnstan and Europe be not deictected, and if 
Europe itself be not deinfected, it follows that Europe must 
.^ways be subject toepidemicsof cholera; and, by way of Europe. 
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the rest of tlie vorld will be liable to be infected aa it hae been Kere- 
tofore. If tbds statement ot ike positian be accepted, tlie object is 
plainlj to disinfect and deinf act India; or to deinfect the inter- 
mediate conntrieH; or to deinfect Europe; or, lastlj, to deinfect 
the rest, of the world. Practically I suapect that for some in- 
definite period there will be no belp for Enrope from without. 
However let the queetlon aa regards India be examined. 

207. The point is whether India can, or can not, be didnfeoted 
and deinfected, say, within fifty years, and endemic cholera he^ 
thereby stamped ont. All things considered, I incline to the 
opinion that the British will not succeed in diainfectiiig and dein- 
fecting India and exterminating cholera within that tdme — even 
though the cansation of the disease be clearly eatabliahed in the neit 
tvo or three years [nnless it shoold prove to be other than the spe- 
cific fungus I take it to be.] AsHuming that a mildew developed on 
excrement under certain conditions be determined, by irrefragable 
proof, to be the canae of endemic cholera, I believe it would even 
than be absolutely impossible for many generations to come to 
preveilt the development of the mildew on excrement by modify- 
ing, subverting, or suppressing, the conditions. If this hypotheti- 
oal fungus be in^oght home at last to excrement, it will require a 
great amount of education or legislation, to overcome the bigotry, 
or the inertia of the Hindoo, or the Indian IhluBsulman, so for as 
to induce In""' to change a custom hereditarily connected in his 
mind with abstract purity. Of the 160 millions of people living 
within our East Indian territory, it may be computed that 160 
millions void their solid excreta in the open air aud leave them 
on the sorface of the soil. Some thousands of tons of excrement 
have thus been daily deposited on the earth for some thousands of 
years. The area over which this mass of material has been spread 
is undoubtedly an immense one; yetitmnrt notbeoverlooiedthat 
it has not been nnif ormily spread, but has been mainly conoen- 
trated round the centres of population. Outside the larger cities 
of India, the bulk of the people are to be found in villagea 
of from two to ten thousand inhabitants, and from five or 
lees to twenty or more miles apart, according to the natural 
features and fertility of the district. Surrounded with their cactus 
hedges many of these villages are probably much in a similar con- 
dition now, to that in which they were iu the days of the oldest 
nations of which we have any knowledge. To most of thsm Tery 
few individuals have ever migrated j and the residents have not 
only been born there, but they have never gone so far as the next 
village. They have cultivated the same pi^dy fields, or the same 
patches of grain, for countless generations. Every morning at the 
first dawn of day the whole village issues forth, chatties in hand, 
each human being passing out by the same place of egress, on the 
same point of the circumference, to the same spot o! ground oa 
which he has f uliilled certain bodily functioas with certain peoulio* 
rites from childhood. The result has been the accumulation, at 
lain spots in close vicinity to i^e villages, of enormous amounta of. 
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tateal matter, end a correBponding degree of Baturatioa of the soil ; 
with its consequence — eiteiiBive pallutioii of water in every direc- 
tion. Bat the special object of fliis description ia to impress upon 
axtab. European h^gienista as may not liave ta^en this element of 
diifionlty into coluulation, the nature of tlie people with whom it 
is proposed to deal on so gigantic a ecole. When it cornea to 
be a question of moiin^ scores of milliona of au inert population 
living' in tbia way, surrounded by the strong barrier of caste, it 
will be Been that the iatroduotiou of effloient sanitary moaeureB 
must be piunfuUy slow work. If now we turn from these viliagea 
containing the lowest, or least enlightened, classes, to the large 
cities of India and to the people clustered along the banks of the 
great rivers, we ehall find not only the same peculiar habit to 
which allusion has been mode, but even more serious evils 
necessarily aucompanying it. For of course the more concentration 
the more mischief. Possibly, however, tliese people, from rubbing 
Bhoulders with the vorld, may be more plostio and more amenable 
to ohange. It has been seen that the holy doctrine of Sutteeiam 
has beeu considerably modified — at all events as regards the ont- 
Tord observance of the practice — and it may be that a radical 
iteration in other forma of procedure may be possible in time. 
But whatever may be accomplished with the more civilised, and 
I Ui^fore more ductile and impressionable, natives of India, it 
[ iDuet be a prodigious effort which shall revolutionise the stolid, 
k narrow-minded, calmly patient, tenacious, auperstitioua, millions, 
I aongregated in the interior of this vast country. 

208. The present rulers of India are not likely to bring about 
, nch sanitary reform in Indian villages as would eitinguish 
cholera. There is only one way of dealing with Orientals; and 
tiiat way the British people will not take. Besides, it may be 
fairly doubted whether even a despot, endowed with rudimentary 
Iiygienlc instincts, could settle this matter summarily and clear 
Hindustan of cholera in a year or two. If » real, absolute, tyran- 
nical, potentate of the ancient type, swayed the whole country, 
Hid by some odd froalc conceived the design of keeping it sweet, 
he could hardly compass his oltject. The probabilities are he 
would be deposed, or atrangled, oi confined aa a dangerous mad- 
But if he escaped, he would find his cruel decrees defied 
set at nought in every direction. Long cherished custom, 
solemn ordinances, religious rites, old prescription, and the natural 
lights of man, would ot»tmct his efforts on all sides. Martyrs 
there would be of conrse, ready to give up their lives rather than 
the control of their bodies. Some would raise tbeii voices and cry 
•loud. Fine obstinate old Hindoo puritans would coll on the 
I , people to submit to death, but not to ignominy or pollution. And 
' ttiey would submit, with meekness and placidity, to wholesale 
I massacre — not so much on account of being exhorted to submit, as 
I because death in this form presents itself to the Oriental mind as 
[ one of tlie natural terminations of existence. It is this calm uon- 
I tempt of death which would interpose for a long time an almost 
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inHnrmouii table obatade to the tyrant's will. Tet the i 
tioD of a few villages and steady, determined, pereecnticiu miglit 
tjtamately have their effect. The Hindoo might be moulded by 
such presEQie into anotlieF ahape at last. But what proBpeot is 
there that the BritiBh can bring abopt a Btupendous national 
change of this 1<ind within a f ev decades P For the position is 
■worse now IJian it would huve been in Tippoo Saib'a time. The 
Indian mind has undergone a complete chan ge, though the laws of 
caste are the same. We hold In:^a by a different tetmre to that 
of their Mabommedan conquerors. They governed by might, and 
Htmnk such tflrror that the weaker races yielded submisaively. We 
haie a miied sort of policy and bj to mate might square some- 
liow with right. We bare fixed oar teeth in India; and, practi- 
cally, of course we must cling, though theoretically there's a 
liitch — unless the law of natural selection and development sets It 
bJ] right. Sut we have got India ; and we have given the natives 
the notion that they have some liberty of action within certain 
limits. They find tbemaelves, indeed, very curiously placed for 
(Mentals, and are uncertain what to make of a rule under which 
there is such singular relamtion, that they are allowed bD do 
pretty nearly as they like, and are not tit the absolute mercy, ot 
Subject to the grinding eraeUona, of their local petty despotB. 
Impressed with the idea that man was formed for violence and 
plunder according to his opportDiutieB,'Hnd that it is in accordance 
with the fitness of things that he shall take who can ; but finding 
himself in a world where the ruling powers leave bim his cropa 
and do not swoop dawn on his hoards of treasure, the Indian is 
llnoasy. The anomaly disturbs Ms mind. Is he fattening let 
Fnttire eaoriSco ? Or is this milk and wat«r sway a confession of 
inherent weakness P And if so, ma; not the tables be turned f 
His subtle wily uatore prompts him to seek every occasion to 
tevolt. He is always crouched for the spring — and with what 
innrvellcmB swiftness and malignant fury this usually timid, 
cringing, docile creature launches himself forth, when he sees bis 
opp^tunity, England has had proof. Any attempt at coeroive 
sanitary meaaurea ia India, therefore; any energetic legislativB 
enactments having the effect of interfering directly with bodily 
functions, in their mode of fulfilling which the natives can see 
nothing objectionable, would not only create a wide-spread feeling 
of the injuatioe of the thing, bat would probably arouse a EiraoT- 
taneous spirit of resistance, which might cost ue more Uvea to ^nt 
down than several cholera waves iu Europe would entail. 

209. The disinfection and deinf ection of India, then, to on ex- 
tent to preclude endemic cholera, may under any circumstanoes bs 
regarded sa a temote possibility. Education may do something 
towards it; and some of the wealthier Hindoos — more especially 
those who have studied medicine — may assist in getting in the 
small end of the wedge. But even under the most favourable 
oiroumstances — Bvea supposing there waa no opposition to be 
anticipated on the part of the natives themselves, beyond that 
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-mere psBdve reaietanoe to great Bodal changas wMoli is to be found 

in bU comniumtiea alifce — the orgaaisBtion necflssary to enrare the 

practical working of effective hygienic machinery Trould tate some 

time to mature. Therefore Europe must laake up ita mind to be 

■wept over Tiy the cholera wave at intervala, for the neit haU 

HOentiiry. But there is an apectof the question of great importance 

to European residents in India and to the British people generally. 

-Xxe the Banitorj measures already introduced into those parts of 

I todia cecnpiad eiolusively, or principally, by the British them- 

I "BSlveB, aa thorough as thoy may, or ahonld, be ? And are the pra- 

I *s,ritions taten in moring' troops from one part of India to another, 

ft ^Hghtly taken P No ons who examines ittt^ this subject and loots 

f 'tiaongh the careful, painstaking, elaborate instructions that have 

1 lisned from time to time upon all the matters involved, but must 

■ "be stmck with the enormous amount of work done by the author- 

ISSen. No details, however minnte and seemingly trivial, have 

■''Ib^en omitted. The arrangements connected with the outeide and 

liieide of bajracka, with the latrines, the atablea, and with the 

I Vhole economy of encampments in fact, are admirable aa regards 

I fetemal cleanlineaa. And aa regards the core taien of men on 

*' *Che line of march, there has been clearly no lack of endeavour to 

I ^Jrotect them from diseofle in all shapes. Tet on the hypotbesis 

r {hat many of the deadly maladiea of India are caused by a veg»- 

I lAble parasite on human excrement, it will be seen that a vast AetA 

I ^nay yet be done in diainfection and deiafection, bo far aa the 

I 'British in India are concerned. If I could be aa sure that my 

[ lypotheaia as to the causation of cholera, and other diaeaaes, waa 

I ie sound a piece of induction, as I am clear that my theory as to 

I "iie causation of dysentery is, I should have no hesitation in aaying 

' \liat from three to four fifths of the deaths of British residents in 

India from these diacases, might be prevented. 

210. In order to place the present poaition of the Indian aanitary 
question with reference to cholera Irefore the reader, I append a 
leading article from the Times of September 23, 1372. As it ia a 
neat exposition and epitome of modern scientific views upon the 
subject and, moreover, illustratea in a clear and succinct manner 
Bome ot the ideas I have broached, I give the article in its entirety. 
"The recent outbreaks of cholera among European troops in 
India, to which we have directed attention, have called forth re- 
marks from several correspondents who are more or less acquainted 
with the local cunditiona of the stations in which the diseaae baa 
appeared. Their letters assign various cauaos and soggest various 
remedies for the periodical recurrence of the most formidable and 
most demoralizing ot epidemica. In the country itaelf an Army 
Sanitary Commission baa long been at wotk upon the question ; at 
present with the sole result that its members have been over- 
whelmed by the number and variety of the views and atatementa 
submitted to them, and that they have beennnabte to eduoe even 
the form of order from such a chaos of material. The fact ia that 
the problems relating to tlie origin and the diffusion of cholerft 
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present themaelvea to the iDquirar ia India in fomiB abaolately to(r 
complicated for aolution, and whict seem to tend onlj to tlie pro- 
dncUon of bewilderment. Wbere the poison of the diseasBj what- 
ever its noture, is so widely scattered and so frequently active, it 
becomes impossible to determine with even nn approach to accu- 
racy the share of anj single condition in the production of tha 
genflial result. When Mr, Simon and Professor Parkes announced, 
as the resnlt of inveatigationB carried on under more favourable 
because less contplei conditions, that contl^minated drinking water 
would furnish a sufficient explanation of the spread of cholera, 
they reduced the whole question to a more simple form than any 
in which it had previously appeared. If the value and importance 
of their wort had been, recognized in India, steps would imme- 
diately have been taken to guard the water supply of mill taiy stations 
from pollution, and thus to eiclude at least one element of danger. 
It is not probable that by this means cholera would hare been en- 
tirely kept at bay, but ita prevalence wonid have been diminished 
in the precise degree in which water is the channel of conveyance 
for its cont^on. To this extant, the ground would have been, 
cleared for further inquiry, and other channels might in like 
manner have been discovered and stopped singly, and in succea- 
Bion, nntil, in course of time, almost complete security might have 
been obtained. Instead of following this reasonable course, 
Indian authorities hare wholly misappcehendod the real bearings 
of the question. They seem to beliere that English inquirers have 
represented ' impure' water to be a cause of cholera, or even to bo 
the only causej and Dr, Muir, in the recently pubhshed 12th 
Volume of the Eeports of the Aimy Medical Department, speaks 
of the question of Indian water supply as having been ' mixed up 
nith theories of cholera and other epidemic diseases.' Dr. Muir 
and other observers in India often use the word ' theory' as if it 
were equivalent to 'hypothesis ;' and they manifestly fail to appro- 
Lend what It is which has been established here at home. The 
proposition is, not that ' impure' water is a cause of cholera, but 
that water contamina'ted by choleraic discharges wUl reproduce 
cholera in those who drink it ; and this is no mere hypothesis, but 
a truth resting upon evidence which cannot be contravened. The 
distinction ia of such grave practical bearing that it is wori^ while 
to give a typical illustration of the facta on which it is based. 

" In June, 1865, Mr, and Mrs. Oroombridge, residing in a aoli- 
tary house at Theydon Boia, near Epping, sought medical advice 
on account of chronic ailments from which they and some mem- 
bers of their family had been enffering. The practitioner whom 
they consulted suspected that their sjrmptoms might be due to con- 
taminated water, and desired that a sample of that in use might 
be sent to him for analysis. He fonnd it to be of unpleasant 
odour and nauseous taate, containing traces of snlphuretted hydro- 
gen and much organic matter. The event showed that the waste 
pipe of the sink leaked into the well, and that the water was thus 
rendered at once unpalatable and unwholesome ; but Mr, Groom- 
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^e was contont witli it, ajid suffered mattors to cemaiu as they 
wcte. Shortlj afterwarda lie was recommended to leave home for 
a time, and to and hia wife Tiaited Wejrnoutli. Either there, or 
B.t Southampton on hia return, Mr. Groombridge was eiposed to 
choleraic contagion, but nevertheleaa reached his home, where ha 
cecovered from the first attack. This attack was, however, tJie 
means of oonTeying the special choleraic cautaroination into the 
well, witji the renult that eight persons out of twelve living on the 
premises were taken ill, and that five of them, including both Mr. 
And Mrs. Groombridge, died. Four visitors to the house — one of 
tiiem being the medical attendant, who is known to have tasted 
the water — were attacked in the same manner, and all of them 
died, the symptoms in ever; case being those of Asiatic Cholera in 

^ its most declared form. A Hubsequent inq^uirj revealed direct 
leakage into the well not onl; from the waste pipe of the sink, but 

I also from a soil pipe, seldom used, but by which, aa it happened, 

I Dontagioua matters were known U> have been cast awa;. New, 
this case, which is supported by many others of like kind, but 

I which, even if it stood alone, would be absolntel; conclusive, pre- 
sents the facts in the smallest possible compass. It shows ijiat 

I aimplj impure or dirty water may be more or less unpleasant or 

I unwholesome, according to the nattu'e of the dirt or the impurity, 

< but that it would not therefore be a cause of any deSned or specific 
, ^ 1 of cholera, or of typhoid 

I (ever, or perhaps of some other malady, is added to the water, 
whether this was previously pure or impure, then, and then only, 
la the specific malady reproduced among those who drink iL The 

I obvious coroUary is that water for human consumption should not 
only be obtained from the best accessible source, but that it should 

I be secured on its way to the consumer against the possibility of 
zeceiving contamination from sick persons. The neceaeary security 
can only be afforded by the use of closed pipes as the ohannols of 
conveyance, and wherever closed pipes are not employed the water- 
oonrsa is liable to become a highway for the current contagions of 
the locality. 

" It is this simple proposition which many Indian Health Officers 
seem unable to understand, or which they neglect, while they are 
writing about ' theories' and compiling voluminous Beports. Dr. 
Muir, in the document to which we have already referred, states 
that the water for the troops at Meean Meer is obtained from an 
adjoining canal, and proceeds to declare that much has been 
accomplished of lat« to increase the purity of the supply. Ha 
admits that a good deal stiU remains to be done, ' such as the 
covering in of wells, the provision of pumps, the substitution of 
■nitable vessels for the objectionable mussacks, and improvements 

, In the mode of distribution ;' but he appears to regard all these 
B comparatively unimportant matters of detail, and not to see 

I Jihat, with the habits and customs of the natives, the open canul, 

I the open well, and the fUtby dipping vessel are so many totally 
pngnarded inlets through which, cholera, or any other epidemic 



disease, may at any time enter and be diffused abroad among t^e ^M 

garriaOD. Mv. Commisaioner Comisli, in tie admirable Heport on H 

I the outbreaJ< of cholera among the ISth HuEaars at Secunderabod, fl 

^^^_ Bays : — 'The veils are all open mouthed and unprovided wiOi tbe V 

^^^L nrnplest appliances for raising water. The}' are orowded all day I 

^^^H long bj people from the neighboorin^ bazaar, who bring their own 
^^^1 ropes and chatties to draw and carry water. The chatties axe 
^^^1 constantly wa^ed at the well, and any foul matter adhering to 
^^^M the outside of them would be pretty certain to find its way into 
^^^H the well waters. It ia qoite possible that chatties from an infected 
^^^H house, soiled with cholera matter, might have been washed at tlie 
^^^V wells.' To thia account it might be added that several of the wells 
^^^* are approached by flights of steps which lead down below the snr- 
I face of the wat«r, and that those who go todipconstantljimmerae 

their feet and legs in doing bo. In a i theae wells the need for 
protection from choleraic diecbarges may be said to be totaJly 
neglected in practice ; and it is further assected that in more than 
one instance foul water has been strained through Gltera made 
fcom sand which had itself been erposed to choleraic contagion. 
Such arc tbe conditiDns against which we have to guard in tbe 
East ; and they render the quality of the original source of water 
supply a matter of less importance than the intercepting of acci- 
dental pollution between tJie source and the consumer. Water 
which was liard, or tarbid, or hracfcieh, or in other respects of 
bad quality, might, indeed, be unwholesome, but it would not be 
a, cause of cholera ; and no degree of original purity or eieellence 
would avail it the supposed good water bad been contaminated In 
cholera matter on its way. The protection against cholera which 
may be gained from closed channels and reservoirs ia not, there- 
fore, in any sense a matter of hypothesis. It is a matter of fact, 
like the protection against rain which ia afforded by an umbrella. 
Libe that protection, also, it ia possibly incomplete, and may leave 
eome channels of access unguarded. But we do not discaxd 
nmbrellaa on the ground that they fail to beep the feet dry; and 
we have no right to neglect precautions which would be to a great 
ertent effectual on the ground that farther preeantiona might ba 
tegnired in addition to them. So long as the Indian authorities 
leave wells and watercoaraes exposed to innumerable chanceB of 

E Dilation, so long will they retain one efficient channel of cholera 
1 their midst. We speak especially of India, but the truths which 
apply to India apply equally at home, and will eiplain many ont- 
breaks of disease in England which would otherwise be inexpli- 
cable. The matter is of the simplest bind ; and it only needs to 
be fully nndcrstood for pahlic opinion to insiet upon improvements 
which might save tens of thousands of lives." 

all. The first thought that occurred to me after reading the 
above was whether, among the views and statements apparently 
consigned to the waste-paper hasfcet of the Army Sanitary Com- 
mission, any of the writow hag hit oS the same hypothesis with 
myself. I cannot help it if he has. There would be one comfort 
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if I cared about priority in aucti a matter ; ajid thai, is that 
WB will see the light before the Commissioii ore able " to 
3 even the form of order from Buch a chaos of materiaL" 
This remindB me that the cryptogajmc view of the cau^e of cholera 
.0 means new. Many writers have suggested that the in- 
material of cholera was the pioduct of a fungue, and have 
■Dpported the view with great ahiUt;. Yet I caiiaot find that an; 
9lie has reduced the thing to ono plain issue — that of a fungus 
^jginating on human excremeat. I need net quote the argamenta 
adduced in favour of the fungus view, but I clium tbera in support 
in <d; hypothesis. For the general inductile processes which 
TsBd to the conulusion that the cholera infection comes fiotn some 
nukuowa form of cryptogam, developed on an tmknown sub- 
Btratum, may be employed in the hypothesis that it comes from 
Eome one of a given tribe of cryptogama, developed on a epecificd 
sobatratum. If the reasons axe cogent in the one case, they may 
be no less cogent in the other. And in the present instance I 
venture to submit that they add material weight to all the other 
arguments in favour of the mildew hypothoaia of cauaation. But 
to the review of the Times on the present posture of samtaiy aflaira 

S!13. There couid not he a better cammentaxy upon the leading 
prrndpleB of disinfection herein Buggeeted, [155 to 163] than is to 
be found in the above article. It eiempMes in the most perfect 
manner the confusion, misdirection, and uncertainty, that must 
prevail in all hygienic matters, so long aa the csusation uf infectious 
diaeases is unknown — bo long in fact aa the Art of Hygiene ia not 
raised to the rank of a Science. The Times is undoubtedly right in 
ioBieting on the fact that water is a potent means of cholera 
infection, aa demonstrated by Mr. Simon and Professor Park^a ; 
and the case in point showing how it may become polluted with 
choleraic disoharges, and may thus become the medium of infection, 
is conclusive. There can be no doubt, either, that the water-supply 
ot military stations in India ie here and there contaminated in. 
Bome one or more o{ tho innumerable ways indicated by Mr. Com- 
Cornish, and by many otters before him. It may be ad- 

itted also, aa an abstract proposition, that ainca closed pipes 
I undedled reservoir would ensure iuim unity to a station 
cholera from nater pollution, every effort should be made 
the umbrella principle, or on another more homely one, that 
half a loaf is better tlian no bread — to close up all the avenues by 
which infective material may find ita way into the channels oS 
supply. Bat how far a cIobwI water-system, pure from its aouroe 
to its distribution, has been, or is, a practicable measure with the 
means at the dispoBsl of former or present army medical ofScera at 
all the military stations thronghout India, ie a matter npon which 
I have no precise data to form an opinion. Judging, however, 
from the universal nim-exciement-removal practice of the natives, 
I should be disposed to think that the principal difficulty in many 
'- ■ • ' ' '-- getting an uocontaminated tank, well, or 
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enough has been said to indicate what is the principal agent in its^ 
pollution, and what means are to be taken to prevent the introduc- 
tion of infective matter. Details are supeilluous. I leave Cal- 
cutta, therefore, and go to the interior ; but before doing so I 
would observe that I can see no reason, with my present lights^, 
why that city should not be made as healthy as Port Louis was 
before the introduction of coolies into the Mauritius, or as Yeddo 
has been for some centuries past. If the Bengalese and EngliE^ 
could be replaced by the Japanese, the conversion of Calcutta into 
a salubrious city would, I conceive, be the work of a very short 
time. It will be seen that I do not believe in the inherent or 
indigenous unhealthiness of climate. And excluding those mala- 
dies which are incidental to purely vegetable miasms, and which 
are confined to certain areas in the tropics and limited to small 
paludal regions in temperate latitudes, l! conclude that ^e whole 
earth would be perfectly wholesome, and certainly free from all 
infectious disorders, but for the errors of mankind. None of the 
atmospherical conditions, or the telluric, or electrical, or any other 
natural conditions, in any form of combination, will produce a 
specific infective germ. They may mould a race and induce 
physical change of structure ; but provided men live in conformity 
with the laws of nutrition, there is no portion of the earth's 
surface, on which men can live at all, where they may not live- 
healthily — excepting the marshes and swamps. Of course climate 
has its effect in propagating disease. It supplies more or less 
favourable conditions.for its spread. And this it is which has led 
to confused notions and to the general belief that most tropical 
countries are necessarily unhealthy. But to say nothing of 
causation, it is now recognised that each specific infective sub- 
stance must have its specific substratum, or the specific disease- 
produced, disappears — as glanders and dysentery have disap- 
peared from England. And the proposition is that natural^ 
forces, conditions, or momenta, in any p^ of the world, will not 
supply the subsbratum of any one of all the specific infectious 
diseases of man. If this be conceded, it follows that the climate 
where these specific diseases are rife has not been concerned in 
the production of their substrata. Therefore man provides these 
substrata; therefore man makes the atmosphere locally unhealthy; 
and therefore man has only to cease to provide the substrata, for 
the local atmosphere to be restored to its original natural condition. 
The aim of the hygienist is to determine the substrata formed by 
the agency of man. 

217. As the disinfection and deinfection of all the other cities 
of British India in which the British are compelled to live, must 
be considered from precisely the same point of view as in the case- 
of Calcutta, there is no occasion to refer to them specially. The 
vast difference of race in the various parts of the great Empire, 
will involve many modifications in any general scheme of hy^ene 
designed to preserve the British forces. Many difficulties wHL 
present themselves, no doubt, and some serious complications may 
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arise from enforcing sanitary regulations. But wliatever the 
difficulties and complications may be, there can be no exemption 
&om cholera, dysentery and fever in any of these cities, so long as 
the one great substratum of these diseases is distributed over the 
surface of the soU, either in the cities themselves, or immediately 
outside their walls. I foresee that the question of maintaining 
garrisons in such positions in an effective state will ultimately 
resolve itself into one of expediency or cost. 

218. The most serious /oci of disease in India, however, are the 
villages. And this not from their size, or because the villagers are 
essentially more foul in their customs than the remainder of the 
population ; but simply because of their numbers and the less plastic 
and more ignorant condition of these inland tribes. Thousands of 
such villages scattered over the face of Hindustan, not only pro- 
vide a wide substratum field for the propagation of endemics and 
epidemics by the air, but they cause the pollution of almost every 
water-course, tank, well and reservoir, from one end of the countiy 
to the other. There is no safety at certain seasons in the interior 
anywhere, either in air or water. When the rains come, they not 
only produce the dysentery germ crop, but they wash it, with the 
necessary pabulum for its support, into the nearest water. And so 
with all the other germs. Now the notion of attempting to obviate 
all this mischief, by any means, appears too wild and visionary. 
An Anglo-Indian would laugh it to scorn. For the present at any 
rate there is nothing effective in the way of hygiene to be done 
with these villages. Practically they must be left to breed cholera, 
and the " black death," ^nd the malignant ulcers and boils, and 
all their plagues, as heretofore. And practically we must make 
the best we can of it. The question is how to counteract the evils we 
cannot prevent. The problem is this. In. the oountiy described 
certain garrisons have to be kept, troops have to be moved from 
one^point to another and must in many instances be marched 
through infected districts. How is this to be done with the least 
risk to health and life P [Postulate of the cryptogamic hypothesis, 
of course understood]. First as to the cantonments, or military 
stations. Here the dangers are internal and external, and air and 
water poisoning may be common to both. The internal arrange- 
ments, I perceive, are such as extreme care and anxiety for tiie 
health of the cantonment would suggest to enlightened men — in 
the present state of knowledge in hygiene. Every particle of 
organic refuse matter is remov^ from the quarters and the ventila- 
tion, comfort, cleanliness and nutrition, of the troops, are zealously 
watched. So far so good. But dysentery and cholera and fever 
yet get into these stations and spread and entail great loss of 
life. How is this P The explanation is simple enough. Setting 
aside water pollution from without,f or the present, I think I perceive 
quite sufficient in the internal economy to account for the periodical 
recurrence of these diseases in the cantonment; and after all that 
has been said it will not be difficult to divine that I allude to the 
latrinal arrangements. These may be decent and cleanly but yet 
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highly cansatiTe of disease, or actire meana of its propAgmtioii, or 
both. In fact when Indian hv^enistB at last realise the pecu- 
liarly dangerous nature of excrement, they will aUo zealiae the 
fact that Uiey hare stopped short in their sanitary measiizeB jaik 
at the Tery place whez« decided measores were abeolntely eman^ 
Hal; and that by omitting to take thoee meaBazee thi^ ren- 
dered null and Toid many of the excellent measuxeB thfly 
had taken. I am perfectly well awaxe that a great deu 
has been done of late years in this direction; and that net 
only more decency and cleanliness has been eecnred, by 
selecting better sites for latrines and by enclosing them moxe ana 
by confjiing their contents more cazefnlly to the pita or reoep* 
tacles ; but that much disease has been thereby prerented, as the 
retnms of the deaths at all the stations show. But the argoment 
now is, not that a great deal has not been done, and done with a 
successful — I may say a glorious — ^result, but that a exeat deal >»• 
mains to be done. Ajid the reiy fact of the snooessfcu result giTei 
strength to the argument. For it is admitted that the Teenlt is 
attributable to the improvement in the modem exciement-disposd 
system. If, therefore, such a result is due to a partial and an in- 
complete system, what result may not be reasonably expected from 
a thorough system ? I say that the mortality will always be pn^ 
dsely in proportion to the effectiveness of the system, and that 
when the system shall have arrived at thoroughness, none of the 
diseases in question can possibly occur endemicaUy ; and if any of 
them be brought into the cantonment by infected men. th^ caiuiot 
spread epidemically — always supposing the subsequent dismf eotion 
to be as thorough as the previous deinf ection. In fact it comeB to 
this : — that the whole plan of Indian barrack hyg^ne will haTe to 
be modified, or enlarged, to meet the requirements in oonneetifla 
with the deinf ection of excrement. Not only will the excreta have 
to be removed to a certain distance from the quarters, bat adequato 
provision will have to be made even then for their defoacatimi, or 
destruction. Far more elaborate processes will have to be intn^ 
duced and far greater care taken in this matter than are nov 
contemplated. The great questions of excrement-removal and 
def oecation at this moment occupying the minds of the Sewage 
Commission of Birmingham and, indeed, of the Municipal «athari> 
ties of all the large towns of England, will have to be gone into 
by the Army Sanitary Commission of India. The same knotty 
points will occur in the two countries, and in all other coantriee^ •■ 
to what constitutes complete defoecation in the first place, and •■ 
to the safest, cheapest, and most practical way of arriving at f^ 
in the second place. It will be no easy matter to initiate a trobfl— 
such as is here indicated, and to peif ect it in its working detaili 
80 that it shall apply to all the varying features and conditions of 
the present military stations throughout India. It will be a oon^ 

Elex problem for some one. But it will have to be solved. £nff- 
md will have the thing done ; and those who will have to do» 
had better look to it in time. 



219. The futnre cOEaiderationB aa to ths itttemai demfection of 
roiKtary stations, though aeriouB and weighty, will be of secondaiy 
importuDce to those as to the eiteraaJ precautdonaiy meoaurea. 
The daEgBTB from without come from the Mtensive mildew poiaon 
£e1da coltiTated by tha native population, emanating from which 
Bwarms of aerial ^erma bear down upon the oantonment, while 
copious Eupplies of aquatic germs are poured into the potable 
wtttera depended on for the force. These evila ranst be met and 
met adeqnatel; and promptly. No half-meaanrea and peddling 
eipadientfl will do. The covering in of a well here and tha laying 
down pipes there may answer a temporary purpose. Such devices 
may lessen the chances of infection from one source. But they 
are akin to stopping a amaJl gap at one part of a rotten fence and 
leaving whole panela down a few rods off: so that while a goat 
may not push through at one comer, the town herd shall stray in 
easily all round. The fence, or cordon aanitaire, of tlie permanent 
Indian cantonments, must enclose a for larger area and muat be a. 
much more perfect safeguard, than the present inefficient make- 
ahift or delusionary bodge. This will involve questions of native 
poUcy, military requirements, and national outlay — matters over 
which the sanitary authorities have no control and upon which 
they may not be consulted. The raedical staff are told that such 
and such atationa are to be put on afooting of the highest pi^aible 
aanitation with such and such means and appliances ; and they 
have simply to obey orders and do their work in the best way they 
can with the tools and materials. But the qoeation must be con- 
aidered in a wider sense. 

220. In the fliBt place the position of military stations is moat 
material. Some of these must be in the very hot-beda of diseaae 
germs; — that in the Deccan, for instance, alluded to by Professor 
Maclean. Assuming that the barraoica at Secunderahad must ha 
maintained as a military necessity — that it is a post ot suoh im- 
portance, in fact, that the station cannot possibly be shifted else- 
where within a few miles — the Indian Gkivernment will have to 
insist on the aame kind of modification of the native custom that 
haa been snggeated as regards Calcutta. This may be a difficult, 
a costly, or a hazardous, undertaking. But unless disinfection and 
deinf ection be complete and thorough witliin a radius of tour or 
five miles of the barracks, it is absurd to suppose that any internal 
organisation at Secunderahad will prevent epidemics ot dysentery, 
or cholera, among the troops. The vivid picture drawn by Pro- 
fessor Maolean of ibe conditions aurrounding this peat-house, is a 
full explanation of the maJaria which envelopes it. And what 
possible escape ia there in the barracks from the mist-borne gei'ma 
issuing from the ravines ; or from the reeking eicreraeut-covered 
earth ? 1 know nothing of the water-supply ; but if it be on a par 
with that at some ether stations, what are the chances of its being 
kept uudeBled in such a neighbourhood? That there is a good, 
solid, tangible result from barrack hygiene has been seen. But 
barrack hygiene can avail nothing against the invasion from with- 
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outb And the question most eventually resolve itself thus: — 
either Seounderabad must be broken up ; or the natives surround- 
ing it must be coerced as suggested; or the regular per centage c^ 
those at the station must be infected. As Napoleon said : — " L'homme 
mewrt pcnixmV* What applies to Seounderabad, applies probably, 
with such modifications as may be called for by local peculiarities, 
to most other barracks and cantonments. A military station is 
taken up in the heart of India, and a native village is within a 
stone's throw and native huts are stuck all round like so many 
barnacles. And whilst this state of things lasts, how is the medical 
officer to reduce his mortality below a certain point P He may do 
eveiything that the regulations demand and something more. He 
may hunt about the cantonment and ferret out every collection of 
filth and garbage. He may get the executive at last to move an 
objectionably placed latrine. He may insist upon the necessity 
for this alteration in the accommodation for the men, and for that 
change of site for the horses. And at last having, by dint of f ussi- 
ness and worrying and making himself generally obnoxious all 
round, got eveiTtlmig into perfect order and the place as clean as 
a new pin, dysentery suddenly breaks out, or cholera stalks in, and 
to his perplexity and amazement scores of victims pour into his 
hospitals daily. That per centage of mortality which he had been 
hugging himself he had reduced far below the average, is soon 
raised to near the old standard of mortality. To add to his dis- 
comfiture he may receive a hint that the high death-rate at his 
station would seem to point to some defect in the arrangements 
somewhere. He can only cover his defeat by " malarious influences 
" arising out of peculiar atmospherical conditions," and so forth. 
Now if both the external native and internal lahrinal excrement 
difficulty be not got over, these malarious influences must be cal- 
culated on as constants. But as they are made by man, so they 
may be unmade by man. And atmospherical conditions will then 
be found inefficient to produce specific diseases. 

221. No native villages or huts should be suffered within five 
miles of a cantonment--unless the natives consented to conform to 
[future] British notions and requirements in this matter. When 
this is carried out, deinfection may be carried out, and not until 
then. Air and water may then be kept free from pollution. There 
is one peculiarity in connection with the excrement-disposal of the 
natives which I fail to apprehend, and that is, why they do not 
utilise the niaterial. Is this from ignorance, or from any idea of 
defilement or impurity? If from the former, a little education 
might do something. But I fear it is a question of purity. They 
are too shrewd and observant to have missed the effect of manure 
upon vegetation. One other point I may allude to. The Madras 
coolies employed on some of the coffee plantations in Ceylon set 
apart a place for themselves at some distance from their huts. 
[236.] It would be most interesting to learn whether this practice 
is universal in the district from which they come ; and, if so, 
whether it originated among themselves, or was derived from the 



IN BBLATION TO CHOLBBA. 151 

British. It would moreover be extremely important^ supposing 
this salutary modification of the Indian habit to prevail to any 
extent in the Madras Presidency, to trace out, if possible, whetlicar 
it has had any appreciable effect in reducing the amount of infec- 
tion in the district in which it obtains. Another thing I have 
been unable to get any precise information about. Does the custom 
of the Hindoo \^ch is the burden of this theme extend throughout 
the whole of British India ? Do the hill tribes f oUow precisely the 
habit of the natives of the plains in this particular P Or is there 
not, in the whole extent of the Empire, one section of the peoi>le 
free from this noisome and deadly mode of disposing of their 
excreta ? If there should be any exceptional portion of the country 
— ^if it should happen that any race departs from the . otherwise 
perfect catholicity of this observance and substitutes some usage 
by means of which its excreta are deinf ected — ^I would draw special 
attention to that portion of India. For I am convinced of what 
must be the inevitable result as regards the decrease of malaria in 
such a district. I feel persuaded that an enlightened investigation 
would bring out the law there as everywhere else — that malaria is 
not an inmgenous quality but an artificial product, of which 
human excrement is the main factor. 

222. The greatest difficulty during the next half century, pro- 
bably, wHl be found in solving the problem of marching through 
the interior of India with the least possible danger of infection to 
the troops. This danger there is no escape from altogether, and 
cannot be, until the whole of India shall be deinf ected. The cities 
and military stations may be rendered safe by a vigorous and 
firm administration of the Empire. A few years may not only 
make them habitable by Europeans, but wholesome plaice of resi- 
dence. But those whose duty it will be to go through the 
unsanitary regions must, of necessity, take their chance. They 
will have to face disease and death as they have always done. 
The question is to reduce the risk they wUl have to undergo to the 
very smallest. I cannot suggest any details to add to the present 
carefully devised regulations for troops on the line of march, except 
such as will readily suggest themlblves to those who may be dis- 
posed to consider my hypothesis of cryptogamic infection to be 
worth anything in its present crude condition, and with its imper- 
fectly sustained argument. It cannot commend itself, all naked 
as it stands, to the judgment of men perhaps ; yet some may be 
induced to consider it worthy of consideration so far as to put it to 
the proof. Of course the general principles that would be evolved 
by the final acceptation of the hypothesis, would lead those in 
charge of marchmg troops to avoid native villages as much as 
possible and to guard against the source of danger in water. And 
this latter will always be the greatest practical difficulty. It may 
be feasible to give villages a wide berth, as a general rule, and to 
camp beyond the sphere of malaria. But the water is poisoned 
far and near at some seasons. There is no saying whither the 
^erms of disease may not have found their way; and there is no 
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seonritj anywhere. If I did not know something of bush life, I 
might have suggested that the men should not be allowed to drink 
along the line, without the organic matter in the water being first 
precipitated by some ready chemical process, or destroy^ by 
DoOing, as in tea or coffee. This would ensure a certain degree of 
safety no doubt. But I know too well that no considerations would 
long restrain men suffering from heat, and with a parched tongue 
and dusty mouth, from getting at water whenever they could. 
Such^men as constitute the British force cannot take in the pro- 
position. Tim Doolan drinks his fill at every chance for two or 
three days and laughs at his comrades who obey the regulation. 
A few at length join him and, as they escape, the greater number 
become demoralised. Sooner or later they fall in with a belt of 
cholera; they all take their prohibited poison draughts as usual; 
and they are all writhing with cramps within so many hours. No 
matter how often this kmd of thing was repeated these men would 
not heed the lesson. Therefore no immunity from cholera, dysen- 
tery, typhoid, or remittent, germs in water, can be expected or 
relied upon. Tim Doolans wUl poison themselves in their own devil- 
may-care way in spite of all you can do to prevent them. 

223. In leaving the subject of cholera, I beg it will be understood 
that I do not profess to have demonstrated its causation, and that 
I am perfectly conscious of many defects that may be found in the 
argument. The absence of any one single liew fact must detract 
from the force of what is advanced. . But I have had nothing but 
old material to work with and rearrange. And the whole is 
admittedly a speculative thesis — a pure hypothesis — ^with what 
amount of soundness in the induction remains to be seen. I must 
further point out that this view of cholera is not to be taken by 
itself, and considered apart from the other views in the work. It 
is too weak perhaps to stand alone. But taken in conjunction 
with the other facts and arguments, the hypothesis of causation, 
appears to me to be bmlt up on a firm and strong, though a light 
and slender-looking, foundation. 
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224. Although the deinfection of a city for Yellow Fever is not of 
such importance to European interests as that for cholera, it is jet 
a question of great magnitude and absorbing interest over a large 
portion of the globe. This is another of those tropical diseases 
the origin of which has been veiled in so much obscurity as to- 
have given rise to endless controversy. The peculiarities observed 
in the manner of its propagation — ^it never having been known to 
occur spontaneously, or sporadically, in any of the cities in which 
it has nevertheless become established — ^has led to the belief that 
it is incapable of originating de novo in any part of the world. I 
cannot understand this view, and strongly suspect that where the 
conditions ai^ supplied yellow fever will be a constant. However, 
the fact, that the opinion is entertained, indicates that the source - 
of the disease is probably of very limited extent, and that its 
germs can be generated only by factors rarely brought together 
within a circumscribed area. The greater the reason, therefore, 
why cities to which this affection has been conveyed should disin- 
fect, and why those to which its spreading is imminent, should 
deinfect. 

225. The first essential to determine is causation ; and the his- 
tory of the disease points to foecal matter exclusively. Every place 
to which it has extended, and in which it has become domiciled,. 
has afforded the requisite material abundantly ; and wherever, in 
more modem days, cities have struggled to free themselves from 
pollution by sanita^ arrangements, the measure of their success 
has been in a ratio te surface cleanliness and excrement re- 
movaL Bio Janeiro will serve te illustrate this ; for the malady 
did not arrive there until within these five-and-twenty years and 
has been almost got under now. The excrement-disposal of Bio 
after occupation by Europeans was peculiar. The black and mixed 
populations followed the usual plan in such countries of disposing 
of their excreta, but the houses of the city were all furnished with 
tubs, of such a convenient size as te admit of a negro carrying 
them on his head and emptying their contents into the Bay. The 
whole of the excreta of the city were disposed of in this fashion ; 
and the result was that, at certain points along the margin of the 
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most lovely piece of water in the world, the deposits aconmnlated 
so that pestiferous masses of excrement remained far above aJl 
tidal levels. The immediate consequences of such a state of things 
were of course enteric fever, in all its many shapes of bilious, 
gastric and remittent fevers, and the inevitable dysentery. Epi- 
-demics of these swept over the place as the local seasonal condi- 
tions determined. But far a long time the dreaded yellow fever 
kept off; — BO long, indeed, that the residents at Bio thought they 
were to enjoy their immunity in permanence. Their fancied 
security, however, was dispelled at last ; and when they were over- 
taken they suffered frightfully. For years the black vomit was 
allowed to run its course unchecked, and whilst there was no dimi- 
nution of its cause there was no abatement of its virulence. By 
degrees the inhabitants awakened to a feeling that some steps 
must be taken. Efforts were directed to draining and scavenging ; 
and precisely in proportion to the effectiveness of these measures 
in reducing the quantities of excrement available as a nidus for 
the fever germs, was their success in reducing their mortality. 
Unf<»rtunately for them, as far many other communities in similar 
positions, they did not know what to aim at with precision. They 
wasted time, therefore, in non-essentials and applied themselves to 
organic matters generally, instead of devoting themselves in the 
fiiit instance to foBcal matter specially. Ten years ago they were 
still adhering to their primitive and disgusting method of excre- 
ment-removid. But all this is changed now ; water-closets have 
been introduced and an improved system of disposing of their 
excreta has been adopted. Although yellow fever has not been 
entirely got rid of, it is no longer formidable or unmanageable. 
Epidemics are of the past. Whether Kio can ever completely 
eradicate the disease wUl depend upon the amount of control it can 
exercise over its population. Your black slave is a thorn in the 
side of civilisation in many ways. 

226. Yellow fever has visited Europe on several occasions. It 
has appeared in some of the seaports of England and, after 
causing a few deaths, it has disappeared altogether. The only 
European countries in which it has been enabled to make a stand 
have been Portugal and Spain and the Mediterranean — Lisbon 
especially was afflicted with a severe epidemic on one or two occa- 
sions. This limitation of the fever in Europe would appear to be 
due partly to temperature and partly to the presence of foscal 
matter on the surface of the ground. Lisbon was notoriously the 
filthiest town in Europe—except perhaps Cadiz — and Gibraltar was 
bad enough — ^up to a comparatively recent period. Now, I believe^ 
its condition is greatly improved, and the (urtiest places left are in 
Italy. Bome, Genoa, Naples, and Venice, are more foatid and 
noisome from human excreta than other conldnental cities. But 
Lisbon at the time of the yellow fever was a loathsome city, where 
all the ordure and filth of the population was thrown into a 
sluggish stream, or standing pool, in the middle of the streets, 
and masses of excreta were allowed to decompose in one spot, unr 
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covered by water, for days. Add to this state of things excrement- 
sodden soil, and the conditions for yellow-fever probably could not 
well be more perfect. Altitude limits the range of the fever. 
Humboldt has some interesting accounts of this and other matters 
relating to yellow fever in his Travels (XJhap. XI.) ; but I cannot 
stop to allude to them further than to point out that all the obser- 
vations he made and the fauota he collected, go to bear out the view 
that the malady is dependent on excrement, though Humboldt 
himself merely includes it as one among the causes. He notices 
how it is invariably surrounded with other fevers (typhoid), and 
how it differs in certain localities — ^varying so much, indeed, that 
he makes a distinction between yellow fever and black vomit. He 
also alludes to a fact which has been observed by others, but which 
has not been explained; namely, the comparative immunity of 
black and mulatto races. White people die in a proportion of more 
than two to one of d coloured population, from yellow fever. This 
peculiarity must have its physics^ explanation. There is another 
set of conditions, as regards cholera and the races of men^ whi<^ 
I have not met with in books, but which I have on excellent 
authority. When epidemics ef yellow fever occur in the West 
Indies (where it appears to be endemic, and where it probably 
started, even if it does not originate there now), the negro popula- 
tion suffers least and the Europeans most, — the half-castes ti&dng 
an intermediate position. But when a visitation of cholera takes 
place, this sequence is reversed and the black man is terribly 
afiicted. 

227. All the accounts of yellow fever appear to indicate that its 
cause is to be sought for in f cecal matter. If this be so, I conclude 
that the iCctive agent, the germ conveying the specific poison, is 
derived -from a mildew on excrement. All the manifestations of 
the disease itself, and all the phenomena of its distribution, are 
quite compatible with the assumption that some form of vegeta^ 
tion occurring on f cecal matter is the eficient cause. The mode ci 
its growth I, of course, know nothing of; but, as a matter of 
induction, I assume that, as it occupies f cecal matter to the exdn- 
sion of the (hypothetical) cholera mildew, [198] it overspreads 
excrement and is converted into an aquatic plant under somewhat 
similar conditions to those required by the (hypothetical) mildews 
of cholera and enteric fever. The great variety of symptoms in 
the epidemics of yellow fever may be accounted for by the differ- 
ence in the organic material on to which the mildew may find its 
way and the consequent modification of its poisonous qualities-- 
precisely as it has been assumed in the case of enteric fever. Air 
polluted with portions of the plant at separate stages of its growtli^ 
may also produce different sets of symptoms. But I must leave 
those who are more nearly concerned to work out the whole matter 
for themselves. If l^e mildew be found the problem of dein- 
f ecting cities for yellow fever will be theoretically solved, and ma^ 
fioon be practically demonstrated. 
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testimony tends the other way ; and the reasons for conclading- 
ihat the unknown factors come from animal sabstrata are the- 
stronger. For there is, first, the general impression based upon 
extensive observation in divers parts of the world. This pre- 
valent notion derived from widely separated countries is strong 
presumptive evidence. Then the history of the disease is more in 
favour of an animal, than of a vegetable substratum. For granting 
that germs developed on the latter are theoretically capable of 
giving rise to the manifestations of remittent, yet the symptoms 
on the whole are more in accordance with those found in affections 
clearly dependent on animal substances. The disturbances of the 
brain functions are more nearly allied to those of the putrid fevers ; 
while in extreme cases, such as are of constant occurrence in India 
and many tropical countries, the vomiting of black biliary matter 
and the intensely jaundiced condition of the body, are so similar 
to the eflfects produced by the poison of yellow fever, that some 
acute observers have been under the impression that the two 
diseases are identical; and that such variations as were found 
in the East and West Indies were due rather to some local modi- 
fication than to a specific difference in the causation. Indeed, but 
for the mode of propagation of the Western fever, by infection, 
or contagion, it would be difficult to point out an unfailing sign 
by which the two diseases might be distinguished. For the ague 
plant may be present in both. All things considered, the most 
reasonable conclusion, from the present state of our knowledge, 
would seem to be that the unknown germs of remittent fever are 
generated from decomposing animal substances. 

232. Adopting this view, questions naturally rise as to the form 
of the material, the kind of decomposition, and the nature of the 
emanations springing out of these. What are the factcnrs and 
what is the product ? Dr. Aitken, in the Third Edition of his 
valuable work (1864), speaking of malarious fevers generally 
observes: — "In these forms of fever a malarial poison of an 
unknown kind, generated in paludal regions or litoral districts, 
is absorbed, and affects the blood, as cholera, typhus, and other 
miasmatic poisons do. The poison in the alienee of any better 
name, is known as 'malaria;' and as physicians have merely 
** inferred the existence of such a poison, no exact knowledge has 
'' yet been obtained as to its nature and source. Indeed, it still 
" remains to be shown that malaria, have a substantial existence. 
" No poisonous principle has yet been chemically demonstrated in 
"the air of malarious regions. But many other acknowledged 
" disease poisons are in a similar predicament as to proofs of their 
" substantial existence ; and the general impression with regard 
" to malaria is, that it is presumed to exist as a gaseous fluid in 
" the atmosphere of certain regions." It is not yet ten years since 
these views were given forth, but what a stride the revelations of 
the microscope have enabled the scientific world to take in that 
short time ! From what a state of darkness into what a condition 
of light has this one subject been thrown ! For assuming this^ 
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pasBage aocoratelj to represent the -riewa of tie faculty — though. 
I ecorcely tbiiik it t« be a fair refiection of the more higUy 
edncated opinionB of that day— there will shortly he but few 
minds Uiat hold to the behef that "gaseous fluid in the atmosphere 
of certAin legiona " can be the effiaieut caoee of infectious or cou- 
tagiouB diasaee — or of any disease of the lymotio class. After Dr. 
Aitkeu niote, Dr. SaHabury booh led the way towards obtaiuJug 
Boma " exact knowledge " of maiarin — the substantial esdstenoe of 
whieh poison had, theretofore, been merely inferred — [or, rather. 
Dr. Salifibury had already deniouBtrated the e;sisteace of the ague 
plant, although the detailed account of his InTestig&tions, made in 
1S62, did not appear until 1866J and the rapid iiecumulation of 
evidence as to poison germs getierally, since that period, can leave 
no re^onahle doubt upon minds capable of inductive reason, that 
every disease, of the type now onder consideration, has iCa aob- 
atantial, specific, poison, in the shape of an organised substance, 
posaassing vitality, or having the property eithei' of inducing 
change in the fluids of the body, or of self-multipUcation within 
the human system. Dismissing gaseous products then, what are 
the factors M the unknown half of remittent fever ? 

2B3. The animal organic matters to be found in the jnnglea of 
India, or in the swamps of ti'opical countries, may easily be ckssi- 
tboA, however varied may be the countless forms of life that go to 
make up the totality of putrescence in any given region. They 
range themselves natnrBlly into two groaps— organic matters from 
the bodies of dead animals, and organic matters contained in the 
excreta of the living. The masses of decomposing substances will 
of course be variable as are the country, soil, altitude, vegetation, 
uid all the other local controlling influeiicea which determine the 
aollection of animals, or their remains, at a particular spot. Bat 
wherever surface drainage causes shallow pools, or lagoons of 
■tugnant water, in hot steamy latitudes, there the elements of life 
and death ate most abundant. The question now is from which 
(d the two kinds of putrid matter — that of the dead, or that of the 
excreta of the living — come the germs of remittent fever ? Withont 
data all is but guess-work. Stlu, picking up again the thread of 
tba argument used in discussing a aimilnr aspect of the question 
M to the causation of enteric fever [166, &c.], I come to the con- 
elnsion that the ciccreta of living animals ore the most potent fao- 
tors of the unknown poison of remittent fever. It is needless to 
repeat the reasons why I deduce that decomposing tissues are, of 
tiiemselves, inefficient causes of malaria. It is sufficient to say I 
T3alieve that a mildew on the excret* of animals will eventu^ly 
he shown to be the poison of remittent; and that foremost among 
the animals contributing their quota to the sura of the poison- 
forming material, I place man. I do not mean to imply that 
hutcao agency is to be traced in the deadly effluvia of every swanp, 
or in the poisonous emanations from every patch of alluvial s<m 
laden with animal matter, either on the surface of the earth, or in 
its lower strata [whieh may give rise to remittent by being un- 
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covered and by thus calling its latent sporules into activity, or by 
underground communication with drinking water] ; but, while it 
is not unlikely that the dung of animals may develope mildews of 
innumerable kinds, some among which may have the property of 
<!ausing peculiar morbid effects upon man's body — effects which, 
when conjoined with periodicity, are recognised as local remittent 
fevers — still I believe that human excreta are responsible for the 
largest share in the production of remittent fever throughout the 
world, and remittent fever of the worst type. For confirmation 
of this view, I point to the history of the (disease as presented in 
Europe in the past, and as it is now seen on some parts of the 
continent. If the reader will turn to any of the accounts of the 
camp diseases during the wars of the last century, or the begin- 
ning of this, he will find that remittent under certain local con- 
ditions was as decidedly a constant, as dysentery was under other 
■conditions. Setting aside the Peninsula, where the climate is 
warm and animal life more abundant, let him take the Low Coun- 
tries, where the colder air is not so conducive to the creation of 
living things. What was the efficient cause of the terrible remit- 
tent at Walcheren and elsewhere, but the ague plant and the 
mildew from human excreta P And what but this combination is 
it that produces the well-known paludal fever which empties Bome 
-of her tourists at certain seasons, and at times puts a stop to all 
travelling in the region of the pestilential marshes of Italy P 

234. The remittent fevers of the Mediterranean, of the Levant, 
of Italy, Holland, Spain, and of the whole continent of Europe, in 
fact, I believe to be neither more nor less than agv>e plus typhoid 
fever. Perhaps in some of the colder parts some few cases of 
iyphiLs may be complicated by the ague germs and may be taken 
for a special variety of remittent. But the larger number of cases, 
I suspect, are cases of genuine typhoid occurring from excrement- 
polluted vapours, bearing, in addition to the typhoid mildew, the 
germs of the ague-plant. The fact that enteric fever may be 
overlapped by ague has long been observed. Trousseau has 
referred to its occurrence in Prance, and Dr. Davis, in his account 
of the Walcheren Fever, has shown it, conclusively, by the intes- 
tinal lesions in fatal cases. But independently of these recognised 
cases of enteric fever with intermittent symptoms supervening, 
I suggest that all the other cases in Europe grouped under 
the generic head of remittent fever, are in reality unrecog- 
nised cases of enteric fever with ague — except the small per- 
centage of typhus cases. Whether this assumption be correct 
or not depends, in a great measure, on the soundness or otherwise 
of the hypothesis advanced as to the mildew of enteric fever. If 
that be sound, I see no reason why this should not hold good. 
The variations observed in typhoid, when uncomplicated even, are 
-such as to render the nature of that disease extremely obscure in 
many instances. It need not excite surprise, therefore, if the 
Additional obscurity thrown over an imperfectly developed case of 
enteric fever by the presence of ague germs in the system, should 
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aaak the t;^1ioid Bjrmptoms and divert attention from the 
typhoid origin of the a^ection. If these vieva ae to tho common 
source of eatcrio fevar und the unknown part of remittent feTer 
hang' together, it maj easily be understood why both diseases 
should be so remarkably erratic in every clime. This mutability 
vaa observed in Europe in the remittents which accompanied 
armiee, even though the BDujce of the poison must have been 
pretty anifoim as regards materiaL It is also marked in t^ 
spots where fevar and ague now oacor — soma local epidemics 
dilTering from others in the neighbourhood, and also differing from 
those of preceding years in the same place. In fact the &case 
in Europe has been found just the same in these respects as 
enteric fever ; though probably because it has been reHtrioted to 
Dircumscribed areas and has not played the same important part 
in the bills of mortality, it has not attracted so much notice as 
typhoid. But the changes in the European forms of the disease 
are trifling, aa compared with the multiplicity of changes found in 
the torrid zone and in the countries bordering on the tropics. 
There the shades and contrasts are inflnito; and almost every 
region hue its own special and peculioir remittent. As in typhoid 
fever it was suggested tlmt Uie various phases depended on the 
variation in the mildew substrata, so it may be that the striking 
ohangea in the symptoms of remittent are to be explained in the 
game way. Mildews of the same family spreading themselves 
under the favouring conditions oE heat and moisture over all the 
substrata in their vicinity, may easily become modified aa to their 
poisonous qualities. The fauna of a country may thus, by some 
peci^arity of the eicreta, produce such an alteration in the 
character of a mildew as to amount almost to a specific alteration. 
Hence the eccentric symptoms of the remittents of different 
conn tries ;— the only unvarying manifestation being the periodicity. 
Ague, in one thing, is like dysentery : its germs have the same 
facility of invading bodies labouring under any form of disease, 
So that as all febrile affections in every part of the world, no 
matter by what cause produced, are set dowa as remittents if they 
devdop intermittent aymytoms, the diversified nature of remittent 
is easily eiplained. In colder and temperate countries ague may 
ba conjoined with typhus, relapsing fever and typhoid ; in wanner 
and semi-tropical regions it may ally itself with typhoid ; while 
in the hottest it not only may be found with typhoid, hut also witii 
evei; nondescript fever having an analogous cause with typhoid. 
If to all these sources of variation be added the unknown control, 
ling, or masking, effects of a quotidian, tertian, or quartan, ague, 
when grafted on any disease, the range of anomalous symptoms 
is enlarged to any ertent. 

235. The opinion expressed that the remittent fever of Europe 
is mainly dependent for Its causation upon human excreta, is borne 
out in B vei7 remarkable manner by the history of the peculiar 
remittent which has made its appearance of late years in the 
Manritiua, As the severe epidemics of various kinds which have 
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swept oyer this island within a short period Olnstrate many of the 
Tiews herein expressed, I will g^ve a brief, and necessarily imper- 
fect, account of some of the more prominent of the conditions sur- 
rounding the excessive mortality to which its population has from 
time to time been subject. Perhaps the world in general might 
learn a useful lesson by a careful philosophical investigation into 
the causes of the diseases ef the Mauritius. For nowhere in 
modem days has such an extensive experiment been carried out 
with excrement, as there. And nowhere could the direct connec- 
tion between excrement and disease be exhibited so conclusively, or 
on so large a scale. Cause and effect could hardly be shown in 
doser relation. 

236. Some five and twenty years ago there was not a more 
delightful or salubrious spot under the tropical sun than the 
Mauritius. Port Louis of course had its few sporadic cases of 
enteric fever and dysentery, as will always be the case in warm 
latitudes among mixed populations. White children also suffered 
from the infantile disorders incidental to the tropics. But there 
were no epidemics in the capital, then containing a population of 
about 46,000, while the interior of the island was nree from epidemic 
zymotic diseases. Shortly before this, as I gather from the rapid 
glance I have had to throw over such detached information as has 
come in my way, the sugar planters had commenced the importation 
of coolie labour from India. On most of the estates, the planters 
— ^being evidently unacquainted with the customs and conservative 
notions of the Oriental race they were introducing — erected latrines 
for the two-fold purpose of preserving decency and securing the 
excreta for fertilising the land. To their surprise and disgust the 
Hindoo refused to enter these places. Tlureats and entreaties 
were alike unavailing to break aown the barrier of caste. The 
Indian would have died placidly, but he would not pollute himself. 
He i>ersisted in the habits of his forefathers and left his excretions 
on tilie surface of the earth. Unfortunately for the Mauritians the 
class of coolies sent to them seems to have been inferior in intelli- 
gence to the Madras coolies obtained by the coffee planters of 
Ceylon. These latter, while following out the same principles in 
connection with this corporeal function, yet observe some system 
in the matter, and thus deprive the practice of one of its most ob- 
jectionable and dangerous features. They select and appoint a 
place for themselves at some distance from their habitation, and 
they constitute it an offence to their own community to resort to 
any place outside the proclaimed boundary. And to ensure obedi- 
ence to this self-imposed law they affix a penalty to infringement, 
which they rigidly enforce. Now although even this arrangement 
is an undoubted evil and may possibly end in some fearful disas- 
ters, yet it is clearly less Ukely to poison the air and water of a 
whole country, than the abominable and deadly practice of the 
coolies in the Mauritius, who, as I understand, having no similar 
organisation, leave the substratum of contamination wherever 
chance may take them. 



237. The TeaultH of BOwiag ths seeds of disease broadcast over 

the island were soon viaible — though npt anderstood. At first 

there were several little independent endemic ontbreaka of the 

inexorable dysentery, and of enteric fever, on the different plants,- 

tiona. When the eeasonal coaditiona favoured propagatioa, and as 

T ths coolies came pouriQg ia to swell the population and to add to 

J the maaa of infection, these separate eporadic attacks would spread 

K and coaJeece into small epidemics liere and there throughout the 

K«oniitry. Aa years rolled by and the importation of coolies went 

■■<)n unceasingly, keeping pace with the increaeing demand for 

IlkbouT, these epidemics of dysentery and fever assumed larger 

woportionB and became more and more serious and alarming. 

^ort Louis, where the oooliea were received on arrival and necea- 

[aaiily detained (or a while before being drafted off to the planta- 

Ptions, was yearly more Bobject to low fevers and malignant dya- 

■ flotery. From a healthy pleasant tropical town it soon got to be 
KiOoDBidered malarious and dangerous. The first visitation of 

■ ilera, after the coolies, was in 18S4, which carried off llB-8 per 

of the population. This was succeeded by another in 1S56 — 

ft milder one that only killed S3'G per 1000. During the next ten 

ears following the latter pestilence, the seasonal conditions seem 

} have been unusually favourable for the population, a.nd un- 

K'&rTOUrable to the development of poison germs on a very extensive 

■.■cale. For with the exception of a formidable kind of fever, 

■ popularly known [inatinctively] as the"Bomhtty Fever," which 
— B probably a tropical and aggravated form of typhoid, there 

B no frightful outcome from the accumulation of surface fcecal 
iatt«r constantly going on all over the island. The people seem 
) have become resigned to a high and steadily increasing death- 
~ te. No systematic efforts were made to reduce the quantity of 
composing organic matter. Those who could, got out of the 
im, and those who could not, accepted their fate as a necessity 
t the position. Dysentery and fever were regarded as a natnral 
nsequence of malaria; and malaria was looked upon as the 

rait of conditions over which they had no control. A few re- 

I fleeting minda ma; have detected the true som'ces of the pollution 
that weighed upon Port Louis, and may have pointed it out and 
suggested plana for the removal of the eviL But what community 
ever listened to theoretical notiona about hygiene, until it had 
had a practical illuatiatioa of the necessity for sanitary measures 
in the heavy penalty paid for neglecting tbem P The Mauritians 
^did precisely what eJl highly civ^sed people do under such cir- 
pamstances. They let things alone and waited. 
238. The storm burst over the island generally, but discharged 
L itself principally on Port Louis, in 1867, in the shape of a fever 
plague than which no more fatal epidemic is recorded in modem 
annals. The census of the town was taken in 1661. The popula- 
tion was then 74,416. In 1866 it wfla estimated at 80,000. From 
the lOth of February to the 31st of May, !S67, no less than 
I 16,9^)0 deaths were recorded, and of these, 13,183 were set down to 
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fever — ^the remainder being ascribed to dysentery and other 
diseases. Now assuming the population to have been 80,000, and 
taking the death-rate, in fever only, as one in three of those- 
attacked — and a very high rate this would be — ^it will be seen that 
more than half the people must have been down with the fever. 
Adding the deaths from other causes to those from fever, brings- 
out the result that one-fifth of the whole population of Port Louis- 
was swept off in less than four months. And when it is mentioned 
that this total by no means represents the sum of the mortality, in- 
asmuch as the period taken was both preceded and followed by an 
excessive death-rate for many months, it will be evident that 
there has been no such plague as this on British territory since the^ 
Great Plague. And even it was probably not much more deadly— 
though there are no means of drawing a comparison with accuracy.. 
De Foe gives the numbers of deaths from August 8 to October 10^ 
as 59,918 from all diseases, and 49,605 from the plague only. 
Speaking of the year, he says, " I saw it under the hand of one- 
" l^t made as strict an examination as he could that there^ 
really died a hundred thousand people of the plague in it that 
one year; whereas, in the bills, the article of the plague was but 
68,590." De Foe himself believed that the larger number was 
nearer the truth. Accepting this even and estimating London to 
have contained about half a million people (in 1685 King put the 
number down at 530,000), the deaths in Port Louis in 1867 were 
proportionally not far short of those in London in 1665. In 
fact, all things considered, it may be fairly doubted whether the 
fever-stricken city was not more terribly punished than the plague- 
ridden one. 

239. The pestilence which fell upon Port Louis was preceded by 
meteorological changes and conditions such as have been observed 
to go before great epidemics. Bemarkably heavy and continued 
rains swamped all tiie low-lying lands and washed down the old 
and recent excreta of thousands from the slopes of the mountains 
encircling the town. The Dyot and Bathurst Canals, supplying 
Port Louis, were polluted at many points by the storm waters. 
The former, according to one authority, was also " contaminated 
" by the drainage of an extensive Indian village at Coromandel ;*' 
whHe the latter, according to another, was defiled "along its 
course through the town by the free ingress by percolation of 
the drainage of the streets, the organic matter being derived 
from sewage and the carbonate of lime from the mortar of the 
masonry with which the canal is buHt." The Grand Biver also 
appears to have been converted into a torrent of filth. Here then 
were concentrated on this doomed town not only its own accumu- 
lated excreta, but the contributed accumulations of excreta of a 
wide district inhabited by an Indian population. There is no- 
occasion to seek further for the explanation of the fever plague of 
1867. The air breathed in Port Louis must have been mur^, and 
the water drunk must have been turbid, with typhoid germs. If 
the mildew ^view is correct, the amount of substratum vpresent 
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must havB led to the evolution, of an enormoaa maaa of the orypto- 
gamic vegetation — both terreBtrioI and aquatic— which caiieeB 
-enteric fever. 

240. By alow degrees the fovoc at langtli abated. The pabulum 
diminished and the disease lessened. The potable waters, h; run- 
ning off, and from receiving no more than their re)^ai supply of 
«xoreta from the usual sonroes, became diluted and resumed pro- 
bably their former condition. They were no more impnre iian 
' ' the heavy rains. The mildew-forming power of the 

ons excrement on and in the soil became in time ex- 
inated; and ae there were no further material additions from 
it^out, the town and suburbs had then merely to contend 
tt the Htagnunt waters, [containing eicreaient and otiier 
ie matters brought down by the flooda] together with their 
excreta. The result was that though the full force of the 
led itself in five or six months, there was still a 
large raortaJitiy from enteric fever. The death-rato from 
loid remained remarkably high and would hare been con- 
red a formidable matter in Europe, or in any country that had 
passed through such an ordeal &s the Mauritius. In fine, 
ihoid established itself so that in spite of all eforts, hitherto, to 
,ke it o3, it has remained from that day to this ; now swelling 
into serious proportions and again shrinking within more moderate 
limits, in obedience doubtless to certain natural, though at present 
indeterminate, laws. 

241. In the following year the unfortunate Mauritians had 
Another legacy from the storm waters of ISGT. A strange disease 
peored among the residents in and around Port Louis — a disease 

it alarmed and mystified them. For it was extremely fatal and 

accompanied by intermittont aymptoma. In fact agne had 

me developed; and, with typhoid as its base, it formed the 

peculiar remittent of the Mauritius, sometimes called the " Mala- 

^^^aah " or " Malagasy " Fever — from its likeness to the remlttont 

'*' Madagascar. The explanation of this before unheard of miaa- 

~ ' ' : disease in the Mauritius seems, from al! I can gather, to be 

The unusually heavy rain-fall brought down from the moua 

a larger amount of vegetable matter than had ever been 

ingbt down before. Whether this was owing to clearing and 

iter cultivation, I do not know. But the presumption is that. 

which found its way to the marshes at 

foot of the mountains, carried with it, in suspension, more 

;etable iAbris than usual. Either this, or the moist condition of 

ground at seasons when it was ordinarily dry, gave rise to an 

jptional exuberance of vegetation at coHiain places. As the 

tt^ passed off by evaporation aad drainage, the conditions for 

~ generation of the ague plant were brought together, as well as 

sa for the typhoid jTiypothetical] mildew — for of oourae the 

.tras brought down eiorement. The conversion of the ague 

Idew into an aquatic plant being effected, as I ossnme to be the 

with all mildews, the drinking waters of Fort Loois have most 
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becrtwe tainted in Bome way with the double causation of 

^__ I. So that, tha gerraa being propagatud und maintained 

'3b& uid water, Malogash Faver hag clung to the MaurittaB eyez 
'Vqm tt first appeared. 

343. Since 1S68 another form of Oriental diBBose has declared 
Itsoir, though it has hitherto been confined to tha bojs in the- 
Eeformatory. In this BBtablishinentmaliKnantnlcerB have broken 
out at times, with what rBHult may be gathered from the faot 
that in 1871, from the lat of Jannaiy to Uie lat of Match, there- 
were 26 deaths among 318 boys and there were then nearly 100 
alcor onaea in hoapital— half of which, the account before me states, 
must be fatal. Whether the hoys died, or whether the disenBe wa» 
Btayed and has not returned in the Keformatoiy, or elsewhere, I 
have not jet learned. 

243. For those who may be engaged in tracing out the hidden 
OBUBo of diphtheria, I may mention that in 1871 this disease ap- 
jtearod at Curepipe, one of the healthiest spota in the Mauritius ; 
one looked upon, indeed, as a safe retreat from the infectious dis- 
orders incident to the capital. There, however, diphtheria came, 
aeTcral ohildren died and many families left the spot in conee- 
i|iienoe. I know no more than the bare facts stated, but they may 
be worth following up. 

3U. In this haaty survey of the maladies inflicted on tie Mauri- 
tius, I have taken no not« of the strugglea made by the people of 
Port LouiB to avert the evUa under which they have suffei'ed. But 
they hare not been idle. When the fever of 1867 left no room for 
doubt on their minds as to the intimate connection between eioreta 
and the epidemic ; when it was brought home to them ao palpabljr 
that the Bew(4!e question was one of life and death to them; they 
iet to work in earneat. But there, as elsewhere, the want of a clear 
perception of the precise causes of their diseases, led to conflicting 
views as to the measures to be taken and to a consequent disper- 
sion of foccB. All wore agreed, howerer. that the principal object 
was to get rid of as many sources of filth and pollution as possible. 
The result has been on the whole a marked change and visible 
improvement in their sanitary condition. I observe that theLegia- 
Uturo has lonjt had under its consideration the subject of diain- 
leoting and deinteoting Port Louie. Sir Henry Barklj'a paper on 
the drainsge of the town is fully up to the level of the scientific 
knowledge o( that day, and is shrewd, practical and statesmanlike. 
But the want of definite knowledge of the conditions would pro- 
bably have rendered the plan, to which the Governor gave his 
kdheBlon ^nd hearty support, an inefficient one. Orrather I should 
U.y the drainage of the town, ae proposed, though it would have 
been a viiluBble a^junot, no doubt, to other measuren, and would 
In any case have materially lesaened the amount of poison-forminff 
■natariol within tho town itself, would have failed to provide for 
' the malaria from tha swarapa or marshes, and for the mal-aqua of 
* Ihe oanals. Any scheme of deinfoction which does not inclnd* 
' ppoviaioni to out off these large aoucoea of poiBon.supply, can never 
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, when the BeasDual conditions eh&O. again taTonr 
an eitenaiTB evolution and propagatioQ of the germs. At the pre- 
sent time I fiad that the Cooncil is conaidsring a, proposal to tax 
heavily tor aanitary purpoaeB. The questions involved are complei 
and it would be absord to offer anj opinions at a distance as to 
details. Bat (rom m; Btand-poiut, I have no heeitation in laying 
down -one general proposition. I believe that until the tndiii.n 
population caa be induced by some means to modify their habits, 
in the one direction herein pointed out, thorough deinfection of 
the Mauritius wiU be preatuded. So long as surface coatamination 
of the soil is allowed, hygienic efforts must fall short of require- 
ments at all times j while at certain seasons and in some places 
they will probably he futile as legarda the preventioii of epidemioa. 
Whether this proposition, however. Is sound or uot must be left to 
future observation, inveBtigatioii, and eiperience. 

21S. The foundation of many of the views here expressed rests 
mainly on the written accounts of the varions diseases of the 
Mauritina, by the medical men who observed them and reflected 
upon their causation. Upon the vexed question of the origin of the 
pBOuliar remittent, there Heema to have been some difference of 
opinion. But it is not necessary for me to allude to this further 
than to show that the views nearly all square with the views here 
taken. Thus Dr. Beaugeard clearly connects the remittent with 
its paludal and typhoid origin, and traces its intermittent germs 
to the drying marshes. He further hits the nail on the head by 
aoggestiog that they should be either drained or drowned. Dr. 
E^gnaud considerB the fever one made up of different types, in- 
cluding Intermittent, Remittent, Continued, or Pseudo-Continued, 
Pernicious, and JBUioua, or Bilious Bemittent. Dr. Barraut has 
evidently preceded me also, by afBxing the name of Typhoid- 
Faladal to the Malagash Fever. In fact it appears to me that 
whatever flhades of diatinction may have been drawn by writers on 
this disease, they have in reality been in accord as to essentials. 
The knights both recognised the shield, though each saw bat ooe 
side. There is a remark in the report of Dr. Edwards for 1668, to 
which I think exception must be taken, if I apprehend the sense 
in which it is intended. Dr. Edwards had great experience of 
malarious disease iu the Crimea and the Caucasus and he did good 
service ia the Mauritius epidemic, [which he appears to have pre. 
dieted by the way] and finally became attacked himself and hod 
several relapses. His views as to malaria, however, as contained 
in the report on the Vital Statistics for 1868, were surely not 
maturely considered. Of malaria, he says, " we really know 
" nothing "—which may be granted. Then, after stating certain 
conditions required for its production, he adds that it is found 
" often oo-exiatinij with the products of vegetable decomposition, 
" although not proved to depend on such decomposition, and 
" eDtirely independent of animal decomposittOD " — which may not 
be granted. 
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246. There has been no theatre in which the phenomena of the 
oansation of malarions discuses have been playeid out so clearly as 
in that of the Manritias. Nowhere can the world turn for more 
complete or perfect representations of the power of human agency 
in bringing about great pestilences. And there is no school in 
which QiQ epidemiologist may learn more than in the study of the 
future of this island. For under present conditions, it contains 
within itself a never failing and an inexhaustible supply ef sub- 
stratum for the germs of most eastern plagues ; and it depends 
upon the dexterity with which the Mauritians extricate themselves 
from their position, what the next upshot will be. Not that they 
need fear that any disease which may come amongst them can 
surpass, or equal, in malignancy, the epidemic of enteric fever of 
1867. There can be nothing more fearful than that. And see- 
ing this, it would seem to be their wisest course to concentrate all 
their efforts on the means to render the recurrence of a typhoid 
epidemic an impossibility: — the more especially since the more 
perfectly they deinfect against typhoid, the more likely they are 
to shut out cholera, bubonic plague, yellow fever, malignant boils 
and ulcers and all the other plagues — as has been seen in Japan, 
and Japan only. All large deinf ectant measures for enteric fever 
[or remittent — the same thing — ^plus ague] should however be 
preceded by a clear knowledge of the causation of the disease, or 
they will probably end in failure. They must go au fond and 
strike at the root of the thing. The Mauritians can no more 
hope successfully to cope with an unknown enemy, than can the 
various corporations of the large towns of England expect to deal 
with their excreta safely, before the precise dangers connected 
with excrement in bulk are understood. So long as any doubt 
remains as to the exact cause of their remittent fever, there 
must be divided counsels and natural hesitation about laying 
out large sums in sanitary schemes which may after all be in the 
wrong direction, or may do a minimum good at a maximum cost. 
It would be the height of folly to drain or drown their marshes, 
for instance, unless and until the question as to the intermittent 
part of their remittent is settled. And settled it should be beyond 
the shade of the shadow of a suspicion, and probably would be, if 
the sets of observations made by Dr. Salisbury were carefully and 
faithfully repeated by known competent men. This is clearly the 
first practical step towards the solution of the problem of remit- 
tent. Thero may be microscopists in the Mauritius skilled in 
mucolog^ and vegetable physiology, and fully equal to the investi- 
gation of this subject. But the study is a special one and implies 
more learned leisure than is generally to be found in small com- 
munities — ^though there is no saying where original and independent 
minds may not be found working on abstruse scientific matters in 
any part of the world. If then the island contains a man of this 
kind on whose knowledge, judgment and probity, all can rely, it 
would be an economy to secure him at any price and give him the 
necessary time to conduct the experiments. Yet as the law about 



prophets holda good, probably, iu the Mauritius, it might be wiser 
on t^e whole to aeeb asdatance from the Imperial Qovernment. 
For the question ia an Imperial one and affects not only the 
MaiiritinH, but Great Britam herself and all her dependencies. 
To detemiine accurately the relation between the excreta of lai^e 
populations and the diseases of those popolations, would be worth 
mJllionB annualljto Eagland alone. And considering the peculiar, 
exceptional and pressing nature of the circumstances, the Mauritians 
might go with a good grace to the Home G'^vernment for such 
help in their extremity ae may legitimately be asked and granted. 
If the notion of thus procuring eitemal aid be distastetul to the 
people of the Manritius, or thought snperfluoua, I have only to 
observe that X have thrown out the suagestion for cosmopolitan 
reasons, aa well as for reasons aS'ecting themaelves. I do not take 
merely an insular view of their position, but I consider the qnes- 
tions that touch them so nearly are just as important, though 
more remote, to the world at large. Viewed philosophically it 
matters not where, or how, the great problem of enteric fever, 
which underlies the question of their remittent, is worked ont. If 
in Port Louie by the Mauritians themselves, the solution will be 
as valuable as if it came from any European capital. The only 
really essential thing is that it should come quickly. 

247. To return to remittent fever on its wider field. As strong 
presumptive evidence in favor of the mildew view of causation, I 
tnm to the well known fatal remittent connected with, the granita 
of Hong-kong. It seemed somewhat difficult to reconcile the 
occurrence of the disease there with the mode of origin suggested ; 
and, indeed, I was imable to get at the explanation of the pheno- 
menon, until I met with the following passage in Dr. Farkes's 
work on Practical Hygiene — a work replete with information well 
put and full of valuable references. Dr. Parkes says ! — "The dis- 
" integrated granite of Hong-kong contains a small proportion of 
" organic matter, which could h^dly produce malaria. Friedel, 
" however, has stated " [Ost. Asiens, von C. Friedel, 1863], " that 
" the disintegrated granite, which is highly absorbent of water, 
" becomes ott«n permeated by a fungus, and it would be interest- 
" ing to see if there ia any relation between the development 
" of this fungus and the production of malaria." It would 
indeed be interesting, and something mora. It might be a 
means of settling the largest question affecting humanity of the 

S resent day. For my port I believe the relation of this fungus 
ound in granite by Friedel, to the production of malaria, to be a 
very olose one indeed — no less, in fact, than the relation of cause 
and eS'ect. Destroy mildew and I do not see bow the malana of 
remittent can possibly be produced. 

24S. It is stated to he a fact that the planting of gum-trees in 
many parts of Italy has had a sensible effect in reducing fever and 
ague in the polndal regions. Whether this has been determined 
with anything like scientific accuracy I do not know. On the 
assumption t^t some conneetion between the growth of the giun- 
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trees and the diminution of remittents has been made out, it 
becomes a matter of some interest and importance to asoertain 
how much of this is to be attributed to mechanical obstruction to 
the currents of malaria* and how much to some specific virtue 
resident in the particular tree. Has the Eucalyptus any inherent 
property by which it decomposes organic matteris floating in the 
air ? In the first place it may be supposed that the Italians haye 
not found groves of other trees to have the same salutary effect, in 
checking fever and ague, that gum-trees have. If this be so, the 
gum is not a mere screen. What then is the agency by which it 
produces the result ? 

249. So far as I know the atmosphere of Australia has not been 
examined, either chemically or microscopically, anywhere. We- 
poesess, therefore, no precise data by which to determine what 
vegetable products are to be found in the air about gum-trees. 
Judging by analogy, however, and taking the rough test of our 
senses, we may reasonably conclude that the pungent aromatio 
odour around gum saplings indicates a considerable number of 
oily and resinous particles in the air. Are these effective in disin- 
fecting malaria ? Dr. Day's discovery that, in this climate, vola^ 
tile oils absorb antozone largely, in the form of peroxide of nitro- 
gen, leads to the conclusion that the aromatic ptUrticles emanating 
from our gum-trees are probably conveyers of antozone. As Dr. 
Day has shown that ozonic ether is a powerful disinfectant, by 
combining with organic matter and disorganizing it, it follows that 
the antozonic globules g^ven off by gum-trees would act in a simi- 
lar way. According to Dr. Parkes, [Practical Hygiene, p. 771 
Becchi examined the air of the Lang^edoc marshes in 1861, and 
found organic matter in considerable quantity. " The amount," 
he says, " in Becchi's experiments was '00027 grammes in a cubio 
" metre of air [:=.000118 grains in 1 cubic foot]. Ozone, led 
" through a solution of this organic matter, did not destroy it." 
It would, therefore appear, from Dr. Day's views, that allotropic 
oxygen is chiefly effective in the destruction of organic matter 
when in an antozonic condition — as met with in oils exposed to 
the effects of diffused light. This may be the explanation of the- 
use of spices as deodorisers, antiseptics, and disinfectants, fron^ 
time immemorial. The ancient belief in the efficacy of frankin- 
cense and myrrh would thus appear to have rested on the scientific 
foundation of the aerial combination of organic matter with per- 
oxide of nitrogen. And the burning of incense has an equally 
solid reason for the practice. Thus it is too that fragrance and 
sweet smeUs are instinctively associated with salubrity. And on 
tMs principle it may be that a cordon of Australian gum-trees- 
round the Pontine Marshes may not only intercept, but may des- 
troy, a good deal of the deadly effluvium hang^g over them at the 
sickly season. Though this is after all but an insecure and xmr 
satisfactory tenure by which to hold existence in such a neigh- 
bourhood. It would require f oreste of eucalypti to ensure even a> 
moderate degree of safety. For it must not be forgotten that th»i 
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gum-tree ia not found to be a thorough disinfectant of malaria in 
Queensland, wbere simple ague ifl common enough, and I should 
be loth to trust entirely to its protecting influence in the vicinity 
of Bj^me. The Pontine Marshes are only to be rendered inno- 
cuous, as it seems to me, in one va,j — by drainage and cultivation. 
To be sure they might be converted int^ simple agaa fields, if the 
HaJian peaaantry could be prevailed upon to deal with their 
excreta less after the fashion of the Hindoo. This would deprive 
the stagnant marshes of the animal element, and cut oS the more 
deadly half of the causation of local remittent, or Roman Fever. 
And by t.hia means these snamps might be partially redeemed and 
brought into the oondition of the feas of Lincolnshire, as thay 
used to be — nurseries for intermittent merely. Any one, however, 
who knows Italian habits, knows very well that it will take pro- 
bably two or three generations to indoctrinate the people with the 
idea that there can possibly be any connection between excrement 
and diseaae. If, therefore, the part disinfection of the pestiferous 
marshes of Italy has to await a reformation of national custom, it 
will be some years yet before the remittent fever of the country 
will be reduced into ague. 

250. It is superfluous, perhaps, to recur to India and to point out 
the most abundant sources of intermittent always present in that 
eicrement-satuiated country. Yet as I merely alluded to this 
disease incidentally in dealing with cholera, I now draw special 
attention to it. What, I nould ask, is the explanation of that 
frightful pestilence in the Burdwan District which, according to 
the Zancel of 26th October, 1872, has been carrying off thousands 
□f the native population ? This Bordwan Fever, it seema, is pre- 
cisely of the same form aa that remittent they now have in the 
Mauritius — the Malagash Fever. It is unnecessary for me to say 
more than that I assign the same cause for these separate manifes- 
tations of disease. I know nothing of Burdwan, but I fei^l assured 
that precisely identical factors have been actively at work there as 
are now in operation at the Mauritius. The natives have supplied 
the typhoid half and floods have furnished the ague TrMlf of the 
epidemic. And so long as the Indian population befoul their 
country there will be no help for them. Varying crops of excre- 
ment germs will succeed one another as diflerent kinds of weeds 
spread over the ground every year. This time the enteric fever 
fungus has taken possession of the Burdwan country ; but being 
accidentally joined by the ague-plant, and the oon<^tions being 
favorable to germ propagation, the result ia an epidemic of what 
is known as remittent. Perhaps this view may be veri&ed by those 
who have had opportnnities of coming to a conclusion. There 
may be a portion of the district outside the influence of the ague 
germs, but to which the typhoid germs may nevertheless have ex- 
tended. If it should happen that paludal malaria should have 
been cut off from the typhoid malaria anywhere, there may be weU- 
marked diaidnctions in the epidemic. In one psH there may be re- 
mittent with decided paroiyms of ague, and in another part there 
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may be pure typhoid — of typhciid oa near the nonool English tj'pa 
oa is likely to be foond in India. If the position of afikira adiiiit 
of a careful inveetiKation on thia point, and it voold require to be 
done by those thorougthly able to ehminute all aouroeH of error, I 
feel asflured that the reatUt would be to estahliBh tha toet o( tie 
compound causation of the remittent, and to go a long way 
towards showing that the unknown portion o( the diaease ia a form 
of Indian typhoid. 

£51. It baa already been stated that I do not regard the inter- 
Tention of haman eicrement aa a neceasary condition for t^e 
prodnction of some phases of remittent fever. And even in India 
itself there may be aomo swamps and jungles entirely free from 
this form of pollution, and yet contain animal organic matter, and 
eapecially eicremeutitiouB matter, sufficient to give rise to nuJaria 
of a kind to cauae certain descriptiotia of remittent. But having 
in mind the extensive foical contamination of tha earth's surface 
t^oughout tho country, I am disposed to conclude that by far the 
greatest, proportion of the caaea occurring in India, occur from 
eicrement poisoning — the more aerions and fatal cases partionlarly. 
There are multifarious kinds of remittent in various parts of tlie 
world in which the ague germa form by far the most serious portion 
of the disease and remain to affiict the patient for months after the 
other effects have pasaed entirety away. In some instances, indeed, 
the remittent attack lasta only for a few days, is very alight while 
it does laat, and leaves abruptly — the intermittent, however, still 
clinging. In other caaes again the patient geta such an over- 
powering dose of the poison that he succumbs in a few days — or 
paaaea through successive stages slowly and then ainks. All this 
divarication apeaka of diaaimilarity, or variation rather, of factoTB. 
I aaaume the milder shapes of the affection — or more oorreetly 
speaking the milder affections, for they are clearly distinct, specific 
diseases, though confounded and grouped under the head of 
remittents — to occur from the excreta of animals and the deadly 
ones from those of man. But it is not altogether improba^bla that 
among the unknown productions of nature there may be some 
more virulent and rapid poison than that formed by the typhoid 
mildew, but producing analogous effects and growing on the 
excreta of some other animal. It is not possible to aay, either, 
what combinationa of poisons may do in producing fatal compli- 
oationa, when singly they may be comparatively mild in their 
effects. Perhapa aome rare fungoid gtowtha never occur but when 
two or more kinds of excreta come together. It is not impossible 
but that an entirely new admixture of elements might produce a 
strange and specific cryptogam. For instance the accidental intm- 
mingUng of the dung of the camel with that of the kangaroo 
might give rise to a peculiar kind of vegetation such as has not 
previously eiiated. Thia may have taken place iu the interior of 
Austi'alia for all we know. Had the introduction of tha alpaca 
into Victoria been auocesaful, a still more iinlikely conjunction of 
material might have happened — the commingling of the dung of 
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thia quadraped mth that of the wombat, Mucologtats, by aTailing 
tbemselvea of Zoological Gaxdcns, ma; jet produoc startling 
leaulta in vegetation bf artiOciallj ajTanging the eiCFota of 
animalB. But not to dwell on supposititious regulated colloca- 
tions, there b»a been an aotaal amalgamation, on all eiteoaire 
scale, of the dung of animala of different countries, going on for 
years part in New Holland. In some parts of the oouutry the 
kangiiroDB increase bo rapidly as to be a Bcrious evil to Hheep-farmera 
and cattle-owners. Thouaanda of these mareupials herd with the 
sheep, or cattle, in the same paddocks, and oonsume or destroy the 
larger proportion of the grass. It mast consequently happen that 
a large eoramirture of excreta, takes place ; and when this goes on 
for many years under all kinds of conditions, there is nothing; wild 
in the supposition that at some period or other a new fungus may 
start into existence, which may propag;ate itself over a wide dis- 
trict and m^ possibly end in producing an onheard of catarrh 
amoTlg ;the flocks, or some singular murrain among the herds. 
Such blendings of the excreta of different chLsses of animals ace 
very likely to occur at the swamps and lagoons at which these 
animals water in tropical regions ; and it appears to me that this 
not only offers a very reasonable explanation of some of the epi- 
demics that are known to occur among wild beasts, but suggests 
a Bolntion of the in&nits varieties of remittent. 

252. But the animal of all others the most likely to be connected 
with the origin of remittents in hot countries is the ape. There 
are some former remarks [83] touching the evolntion of the dysen- 
tery germ from the evacuations of these animals ; and I may add 
t^t if it be shown that their excreta are so nearly allied to those 
of man that they will originate and support a fungus capable of 
producing dysentery, it will follow that the analogous diseases of 
man may be derived from the same source. Of oourse this has not 
been shown, nor has the subject been entertained that I know of. 
But I assume the direct oonneotion between human eicrement and 
dysentery. It has been seen that dysentery is common to oil tBiOBb 
of men in all countries in all times. Now the excrement of the 
larger simians baa not been analysed, nor has the physiology of 
their digestion been very minutely gone into, to my knowledge. In 
the Lectures on the Comparative Aoatomy of the Organs of Diges. 
tion of the Mammalia, delivered by the Hunterian Profesaor (W, 
H. Flower, F.B.S.), last year, I find some interestiug and valuable 
particulars concerning the anatomy of the parts ; but, unfortu- 
nately for my porpoee, the considei'ation of their function does not 
come within the scope of the anatemist. The products and educts 
of digestion, therefore, are not specially treated of, although they 
are incidentally alluded to. The excreta are not touched upon. 
Yet the observations made upon the intestinal canal and the 
organs and glands connected with it, will afford means of judging 
OS to the nature of the eicrementitiouB matters — especially in draw- 
ing a comparison between those of the larger man-like apes and 
In bis first lecture Fiofessor Flower, after mentioning that 
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the inteatinoa of animals abow the crypta of Lieberkuhn and the 
duodenal racetnoee glanda of Brnnner, sayB— 

"Other structures in the mucous membrane, about the nature 
" of which there is still mach uncertainty, are the eolttar; and the 
" agminated glands, the latter known commonl; hy the name of 
" ' Foyer's patches.' These were formerly supposed to be aecretillg 
" organs, which discharged Bome Mnd of fluid into the intestine, 
" but are now more generally considered to belong to the gronp of 
" straoturea of roysterioua function of which the lymphatia and 
" lacteal glands are members. The solitary glands ore found 
" scattered irreiularly throughoat the whole alimentary tract ; 



" the agminated, on the other hand, are always c 
" smaU intestine, and most abundant in it« lower part. They ore 
" subject to great variation in number and in size, and even in 
" dlBerent individuals of the same apeciea vary in character at 
" different perioda of life, becoming, like the raeBenteric glanda, 
" atrophied in old age, though not to the same degree — a poiut 
" which must be borne in mind in noting their condition, ill the 
" diasection of onimais." 

The digestive organs of the Simiida, or Anlhropomiirphoits opn, 
[Lecture III.] would appear. to be somewhat imperfectly known — 
from the difficulty of procuring fresh specimens. Of the Chimpcauee 
it is said " The stomach is large, in form much lite that of a man." 
• • ■ !■ The colon ia very voluminous, and greatly sac- 
" cnlated by three strongly mai'ked longitudinal bands, arranged 
" as in man." Of the GonJZa the one apecimen iu the Hunterian 
Muaeum, enabled the Profesaor to aay that "the large intestinea 
" are of great capacity, and including the CQ»;nm eight feet and a. 
" half in length ; so that the proportions of theae viscera are much 
" the aame aa in man." The Orang [Stmia aatyras} cornea next. 
" The colon is proportionally larger and longer and more loosely 
" attached than in man, and consequently more convoluted." 
Among the Gibbons, the two «,niTnH,lH referred to are Hylobatei 
leuascHs and B. a^lie. In these " the colon is greatly sacoalated." 
[I omit reference to other digestive organs.] At the end of this 
lecture Professor Flower says, " Before leaving the interesting 
" family of Simiidce it will be well to take a short review of the 
" more important points noted in the anatomy of their digestive 
" organs, especially in relation to the resemblance to man. " 

" • • 'The stomach in all differs from that of man only 

" in a greater elongation of the portion next to the pylorus and its 
" more marked separation by a constriction from the rest of the 
" cavity — a point on which there ia, however, great individual 
" variation iu the human subject. They all differ markedly from 
" man in the absence of the valvulie conniventes in the small 
" intestine, unlesa the statements of Vrolik in the chimpanzee and 
" of Sondifoct in the ocang [which have not been verified by aub- 
" sequent observers] can be trusted. The colon ia proportionally 
" longer than in man [perhaps Hylobates eioeptedj." In the 
fourth Lecture the length of the sroall intestine of the Bemno^pi- 
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(heeus mfaBiu is giTen on the authoritry of ProfeBsor Owen as 
13 feet 6 inclieB — but there ia no mention of glands. The Gaboon — 
CynoeephaUis anubia — lias 110 inches oE small intestine. " Its 
" mncous membrane ehows no trace of voItuIo) oonniveates. The 
" tUli are numerous, but soft and Bmall. Feyer'e glands are large. 
" about twenty in number altogether." As regards the large 
intestine ; — " Throughout its maaous surface are scattered dark- 
" coloured follidea, of the siie of pin's points, either solitary or 
" aggregated in groups of from two to sii or eight in number, 
" arranged in an oval form, the Ions' diameter of which is trana- 
" Terse to that of the intestine." Going to the lower gi'ades, of the 
Ateles, or Spider monieys, the stomftcli of the A. melanochir "still 
" greatly resembles that of man in form." " The small intestines 
" are ninety-five inches in length. » • • There ore 

" no valvuiffl conniventea, bat Peyer'a patches are numerous and 
" large, eapecially in the lower half of the intestiae; about 25 of 
" vsjrions sizes were counted in aU." In the laige intestine, 
" single dark-coloured closed follicles, and small groups of two to 
" four similar follicles, are sparingly scattered on its mucous snr- 
" face." In tbe common Capuchin, monkey — Cebus capucinus — 
" Peyer'a glands are numerous and large throughout the emAll 
" intestine from the duodenum downwards and in the lower part 
" of the ileum very long and foCowing each other with scarcely any 
" interval. » # • The colon is comparatively email 
" and simple." There ia bnt little more on the special point. The 
Mycetes lenicuhis — fffoioling monJcey) — has no valvnto conniventas 
and the Payer's patches are small and not numerous. The Pitheda 
mmuKhus — one of the SaJcU — has no valvea. " Peyer's patches 
" (the largest one and a quarter inch long) are scattered at 
" tolerably regular distances all along the canal." The colon of 
tlie Midaa adipus " ia disposed very much as in man." But there 
is no occasion to quote further. I will merely add that all the 
otlier organs and glands described have a similar analogy to those 
of man tJiat the intestinal canal has. It may therefore bo assumed 
that the processes of digestion and all the physical results, are as 
nearly alUed as the strnctmres concerned. Although comparative 
physiologiats have not yet evolved much minute information as to 
the nntritjon of the apes, yet it is a, law that similarity of parts 
implies similarity of functions ; and coupling this with the familiar 
fact that the larger apes can adapt their diet readily to that of 
man, the inference is tiiat their excreta are as nearly alike as their 
organs. Chin, the well known Parisian Chimpanzee, lived like a 
human being, took his pint of Bordeaux daily, and thrived exceed- 
ingly for years. There can hardly be an essential diHerence then 
between the two organisms in all that relates to animal life. I 
should aaeume, indeed, that there was less difference in composi- 
tion between the excrement of Chin and that of an European fed 
on the same food, than between the excrement of an European and 
Hiat of a Hindoo. The European and Hindoo ore both subject to 
"■*~Bentery, and, inferentially. Chin would have been subject to 
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dysentery. The European and Hindoo get dysentery from their 
own excrement^ or one from the excrement of the other. There- 
fore Chin would have got dysentery from the excrement of the- 
European or the Hindoo. And^ therefore. Chin's excrement under 
similar conditions was capable of giving dysentery to the European 
or the Hindoo. And if dysentery — ^why not typhoid fever?* 
Bunning down the scale from the chimpanzee to the smallest 
monkev known^ the gradations of change in the excreta would 
probably be so insensible that no generic difference could be found 
anywhere — no difference, in fact, not sufficiently to be accounted 
for by a variation in food. Thus the UHs and tiie vrnditas of the- 
Orinoco are connected with the baboons and goriUas of Africa. If 
this chain holds together, it seems to me that some of the more 
serious forms of remittent in those tropical regions in which man's 
presence cannot be supposed, may be accounted for. Yet there 
are undoubtedly large tracts of swamp in* the world from which 
come malaria capable of producing fatal remittents and to which 
malaria neither men nor monkeys can have contributed — at all 
events to such an extent as to account for the quantities of the 
poison evolved. In such cases it must be assumed that other 
forms of decaying animal matter can sustain, or possibly originate, 
a description of fungoid vegetation having highly narcotico-acrid 
quiJities. As a general rule, however, there are no such deadly^ 
remittents as those with which man's excreta may be connectedL 
There is no country where these affections are more to be dreaded 
than in India and China. Such epidemics of remittent as the 
Burdwan Fever are not to be paralleled elsewhere— except perhapa 
in the Mauritius, where precisely the same causes cooperate. 

253. In considering the causes which lead to the variable charac- 
ter of remittents, it must not be overlooked that the extraordinary 
difference in the excreta of man himself, in widely separated lati- 
tudes, may have its effect in modifying the poisons derived from 
them. TMs disparity may be the explanation of the uncertain 
shapes which typhoid assumes. There is a large diversity in com- 
position^ in consistence, and in other qualities^ dependent on the 
peculiarities of the diet of nations. This marked character given 
to excrement by food, may be the means of furnishing one of the 
conditions required to bring forth a specific vegetable parasite. 

* Is there any history of apes getting cholera in India ? This is a matter which 
may probably be determined without any difficulty, though I have not seen any 
mention of these animals being attacked. Theoretically Uiey should undoubted]^ 
be subject to the effects of the cholera poison, and the manifestations should be 
nearly identical with those observed in man. If this be the case— if the inference 
be borne out by the fact— the ape might be made of marvellous service to man 
in the way of elucidating the true nature of the specific poisons. Have the 
quadromana in the Zoolo£^cal Gardens ever had whooping cough? or small-pox? 
Has a monkey been seen in any country suffering from intermittent fever ? I can 
conceive great results from following up the diseases of these animals, not only as 
to the nature of poisons themselves, but as to their modus loedendi, I have made 
diligent search, by the way, for any detailed account of the deaths of quadrumana 
in the Jardin dee Plantes ; but there is nothing to show that post mortem exanxi- 
nations were made in the Paris collection in 1859 (the dysentery epidemic year), 
as in the London Gardens by Mr. Crisp, and now by Dr. Murie. 



Thns it may bo conceived that a flpeciality in tbe fisces — the pre- 
sence in them of some pecnliar component for inetaDce — may be 
the Eiwtoi which determineB the cholera fuQgxiH, or the yellow fever 
[□ngua, or tbe fungi of manj of the varioua plagues of tbe world. 
Aasamiu^ tliat exorement diBX)oaed of in a certain way in certain 
parts of India ore two of the conditions rec[iiired to produce tbe 
cholera fuugaB, it is conoeiyable that a third condition may be a 
certain description of food. A partionlar kind of grain or fruit, 
some local ingredient in a curry, or possibly mouldy or mildewed 
rice, may be one of the factors reqoirad for the generation of the 
fnngaB. That funguH once formed and its sporules scattered in 
the air, seizes with avidity on all eicrementltious substrata and 
flies and spreads itself in every direction i only eiiBting, however, 
so long as it can procure the necessary pabulum and so long as 
seasonal conditions permit of its eiistence. When these condi- 
tions aU fail and the water-plant dies out and the last crop of 
sporules germinates, perhaps, but comes to nothing, there is an 
end of the vegetation for the time being; and the only way in 
which it can be resuscitated in a foreign country is by a fresh im- 
portation of the fungus. It can only originate de noi>o in certain 
circnmsoribed parts of India. This localised sonrce points clearly 
to some local peculiarity in the substratum ; and I know of no 
more probable cause of this psouliarity than the one suggested — 
that ot some special element in the food. It is possible of course 
that the strata of the soil, or the presence of some peenliar vege- 
table humus, may have something to do with determining tbe 
cholera fungus. Or it may be that years of putrefaction, or fer- 
mentation, of ftBcal matter, and, that in a particular way only l>o 
be arrived at in a few districts — like the cenanthio ether of certain 
wines — ^:o required before it will produce this parasite. Or again 
it ie just poasible that the dung of some local animal may be con- 
cerned ; either starting this specific cryptogam of iteelf , or in com- 
bination with human ordure. Tet the most liiely mode by which 
cholera becomes endemic in certain spots of India, seems to me to 
be through the ingeita of the natives, by means of which the egeita 
acquire a distinotive character. Whether this be so or not, how- 
ever, we know that dlfTerent races, and even the same individuals 
at ditTerent periods, void excreta differing tnaterially in composition 
and in other things. We know further that different soils and 
climates produce corresponding differences in the same description 
of vegetation. It is therefore a warrantable inference that the 
typhoid plant growing on the ejcrament of flesh eaters in Great 
Britain may differ in size, form, and qualities, from the typhoid 
plant growing on the excrement of pure vegetarians in Int^a. If 
this be granted, tbe strange modifications of typhoid may be un- 
derstood ; [170] and if typhoid be found to be one of the ca-uses o( 
remittent, a voet deal of tbe obscurity arising front the metamor- 
phoses of that disease will be also explained. 

254. A parallel set of reasons to the foregoing applies to the in- 
termittent part of the disease. The ague-plant may be, and I 
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infer is, moat undonbtedly, modified to a very great extent ^3J tli? 
nature of the Bobatratmn on wbich it developes, and the countrj 
in which it grows. There can be no doubt that tJiere is a witu 
scale of intenBJtj of the o^e pnnciploi and this is regulated pro- 
bably by the aun and the dectying vegetable matter on which the 
paraaile occurs. In some iastancea the degree of conatitutionaL 
diatorbanee produced by virulent attacis of intermittent is vary 
great ; — ho great, indeed, that I atrongiy Buapect the attacks have 
been confounded in many cases with thoae of remittent fever. 
When the violent effects of the first feiv days after inhaling or ini' 
bibing the germa of the ague-plant in some hot country — tlia 
jungles of India for eiample — have paaaed away and the patient 
EetUea down to the ordinary " ahakea;" I fancy he is not unfre- 
quently said to have had a mild toacb of remittent fever, when io. 
fact he baa had a severe one of pure ague without any complica- 
tion from germa derived from decaying animal matter. The Bud- 
denneaa deaoribed by writers with which the remittent aymptoms 
diaappear aupports thia view. Yet the wholo aubjoct ia bo obacura 
that there is no arriving at any aatiafactory conclusions in oonneo- 
tion with it. 

254. Before quitting the subject of remittents, I must offer one 
or two remarts upon the entice absence of the disease from ai^ 
part of New Holland ; — inasmuch as it oonfirms, or tends to con- 
firm, negatively, some of the views herein eipressed. The singular 
freedom of Australia from remittent fever and malarious diaeases 
generally has frequently been commented on ; but I have not 
seen any explanation of thia exceptional purity of the atmosphere 
which is to my mind a full and complete exposition of the matter. 
In January, 1851, Colonel Mundy * ateamed up the river Tacra to 
Melboome and remarks: — "The stream is narrow and la^y, and 
"near the town by no means pleasing to the aenses; it runs 
" through flat banks, covered with ' fat weeds ' and maugroTes, or 
" other low acrub j and in any other country but Australia I would 
" have pinned my affidavit upon such a tract producing ague and 
" fever in high perfection. Melbonrne, nevertheless, is, I believe 
"quite aa s^abrions as any other part of New Holland." The 
thought which occurred to Colonel Mundy is the natural one of all 
travellers, and I have known many an Indian officer down hare on 
leave shudder at the mention of a day's snipe shooting. The 
existence of a tract such as the Koo-wee-rup Swamp with its 
thonaanda of acres of black loamy mud, overgrown for miles with, 
rank sedge and reed beds only partially covered with water at 
Bome seaaons, and the non-existence of the mildest form of ague 
among those who have lived for the last five and twenty years on 
the mai'gin of thia large mountain sewer, is indeed an apparent 
anomaly in nature, and one not philosophically accounted for. 
For fifty years after Australia was colonised intermittenta were 
unknown; and it was not until settlers had pushed up into 
Queensland and occupied the country that It waa diacovered tbat. 
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I III the tropical parte of tibe continent and in the latitudes closely 
I bordering on the tropics, ague was indigenous. It vaa then 
I foand that in certain localities ^here the herbage was rank — aa 
I in shaded gullies, in marshy flats, and near mikngrove swamps — 
I shepherds and others exposed to the miasms got decided tertiana 
' and, after long exposure, beciime siTected to such on extent as to 
) be anfltted for work and perhaps unable to remain. This poladal 
f affection is Inowa in Queenaland as "fsner and ague," or more 
[familiarly ea " the shakes." From all I can learn it is regarded 
I without mnch dread and is looked upon as one of the chance 
m Ailments and incidents of bush life. The idea of danger is not 

■ aasooiated with it, and in fact it would appear to be a simple ague, 
■i»ther more intense in its first effects and more serious in its ^ter 

■ HHults thjui the ague of Lincolnshire, but not nearly ao formidable 
I M the jungle fever of India or the vegetable matoiioos fevers of 
I other tropical countries. There would seem to be no reaaoa 
f to snppose that, so far, the disease has been complicated with 
I germs derived from an animal source. What settlement, or 
p eivilisation, may do, remains to be seen; hut up to the present 

'"~ne, the remittent germs arising from the putrescence of animal 

ganic matter have not been added to those of ague from the 

I decomposition of vegetable matter. The so-called "tevec and 

I ague" of Queenaland has not yet been converted by man into 

I- remittent.* 

I 255. Why New South Wales, Yictorio, South Australia and 
f West Australia should have an exemption from ague is by no 
IS clear. In many parts of aJl these colonies the conditions 
to meet, and yet there is something wontii^, or there is 
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BOmetliinE preient which precludes the formation of tbe agae- 
plant. I am dispoaed to think it is owing t« tlie dryness almost 
invanablj associated wittt the heat of the country. It appeals 
that nanili lands when perfectly dry, or when covered with water, 
are alike incapable of dereloping the vegetation requisite to pro- 
dnoe intermittent, and that it is during the proceaa of drying up 
that the fungi are produced which convert the mists and fogs 
emanating from mai^ee into aguish malaria. From what takes 
place in Aasiralia, it would seom that no sooner is a swamp or a 
piece of wet land deprived of its covering of water, than the 
exposed surfaj^e of moist mud or ground commences to dry up at 
once ; or, where that is precluded, the moisture exhaling does not 
hang round the spot in the shape of reek or vapour, but is imme- 
diately taken up by the intensely desiccated atmosphere and dis- 
jiereei Eieept in fern-tree gullies at the foot of Jngh ranges, or 
in narrow gorges into which the sun cannot penetrate, damp 
steamy air is ucfenown. That degree of humectation, therefore, 
which is required for the production and maintenance of the ague- 

Slant is not found in these colonies ; or, if the vegetation be pn>- 
uoed in some neighbotu-hoodB, there are no fogs or nusta aufficientW- 
dense to sustain the aporulea and other parts of the plant — whi<^ 
is highly improbable. If the mildew on decaying vegetable matter 
existed in the vicinity of swampa, there seems no reason why it 
Bhonld not moke itself felt here as well as in Queensland : so that 
the inference is that it does not exist. In any case, and whatever 
explanation may be forthcoming, there is the fact that there is no 
indigenous ague in the countries mentioned. The intermittent 
portion of remittent fever is therefore absent.f 

SGS. As one essential condition of remittent is wanting here, I 
am driven to Queensland to illoatrate my point. Why has it 
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happened that in the tropical parts oE Auatralia ague has not been 
known to ba aggravated by any one form of the dangerous, and 
fceqaently very fatal diseaBe, called remittent ? How is it that 
the malaria which has efficiently conveyed the iQtermittent paludal 
(ferma baa been entirely free from the "putrid" germs? Why 
should the tropical aguu at New Holland never be associated with 
other deadly epidemical disiirders, either amongst tiie European 

gpulation, or amongst the aboriginali ? 1 have gone carefully 
rough the narratives of all the explorers in the 2forth, and in 
I not one of them is there any refereaoe to the slightoat touoh of 
I Temittent, either amongst the party of whites, or in any of the 
] tariona tribes through which they paeaed. There is no mention 
' anywhere of a black feUow suffering from dysentery, cholera, 
Temittent, ague, or fever of any kin<l or description — except small- 
poi. In the very earliest period of the settlement in New South 
Wales, Collins, White, and others, give an account of a peculiar 
kind of amall-poi which had recently swept through oil the tribes 
near Sydney and was slill lingering among the few individuals 
left alive. I have called it peculiar, because although there was 
■ome interconrsa between the convicts and the tribes affected, and 
Although some of the blacks suffering from the disease were taken 
into the hospital near Sydney, the eianthem did not extend to the 
white population in any one instance — either thea or subsequeutly. 
For the malady was found caging in the interior by Capt. Sturt 
forty years afterwards. With the exception of this terrible disease 
there is no alluaion by any one of the tropical, or other, explorers, 
to a fever of any sort among the aboriginals — even in those 
ewampy parts where remittents might have been calculated on 
almost to a certainty in any other region of the world. Anyone who 
considers the descriptiBa of the features of the country given by 
Butke and Wills as they neored the coast ; or of that passed 
through in the progress of Leichhardt along the shore of Torres 
Straits when he was making for Port Essingtoni or the account 
more recently given in the interesting and spirited little work of 
the Jardine Brothers of their trip with cattle across and up Yorke's 
Peninsula; any one who refiecta on these subjects must be struck 
with the singular absence of all evidence of miasm or malaria from 
Huchacenea. Indeed they all seem to have been free not only from 
remittent, but many of them even from intermittent. If the 
leader will compare the eiperieacea of travellers in most other 
porta of the world with those of explorers in this huge island, he 
will soon perceive the marvellous difference betweau them as to 
danger on the score of disease. The chief and almost the only 
peril of the bushman here is scurvy — or starvation. With proper 
I iDod a man may live in any part of Australia in the open air at 
I any period of the year in the most perfect health — oh witness the 
I nborigioes, who knew no epideraios before the small-pox. 

257. Can any philosopher Tesolve me this problem on any of the 

known or reoogniBed theories or hypotheses of malaria P Can this 

r wJubrity of Australia be made to fit in with any of the generally- 
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received doctrines of the causation of zymotic or infections dis- 
eases ? Why should Australia be free from remittent — seeing that 
one half of the malady is present in some regions ? There are no 
yiews eziant which appear to me exactly to meet this unique case 
of an enormous stretch of ground over the whole surface of which 
the white man has found but one form of malaria. I neither find 
that the thing itself has been expressly explained, nor that any ex- 
planation which has been given with reference to the occurrence 
of the malarious diseases of other countries will adapt itself readily 
to the absence of malarious diseases from this country. I will, 
therefore, submit an explanation based upon the peculiar views 
herein set forth as to the origin of the deadly plagues of the world. 
In the first place the remarkable general anhydrous condition of 
the atmosphere before alluded to, may have something to do with 
arresting decomposition and thus preventing some of the ordinary 
results of decay. This almost universal dryness of the air has its 
due efiect no doubt over a considerable extent of country ; but it 
fails in the districts in which ague exists. There at all events the 
moisture is sufficient to produce the ague miasm, and it may be 
assumed that it would also be sufficient to produce the other half 
of remittent, if the material were there. The inference then from 
the non-production of the malaria which causes remittent, is that 
the material — ^the animal organic matter— is not there. This is 
simple enough, but the more complex part of the problem — that 
which relates to the absence of animal matter — remains. The 
hypothesis which has been submitted of the causation of remittent, 
is that it is the result of a fungus developed on excrementitious 
matter, when the germs from that fungus are mingled in air or 
water or both with ague germs. It was also stated as a part of 
the proposition that a very large proportion of the excrementitious 
matter supplying the fungi was derived from man and monkeys ; 
and that although the vegetation might spread to and subsist upon 
the excrementitious matter of other animals, and indeed upon 
other organic matter, non-excrementitious, under certain favour- 
ing conditions, yet in most cases it was originally started 
in existence on the excrement of man or monkeys. In fine 
remittemt was believed to be caused principally by the germs 
of typhoid fever. It now devolves upon me to show how it 
is that the ague districts of Australia have not been poisoned 
by men or animals — how it is that the excrement of the native 
savage has never effectively developed that fungus which is assumed 
to be the efficient cause of remittent. I admit that the subject 
was one of doubt and perplexity, until I accidentally discovered 
the curious explanation of the mystery. It was difficult to under- 
stand how it should have happened, that the excretions of the 
blacks should never have been observed to have produced any one 
of the deleterious results I ascribe to foecal matter in all parts of 
the world. For even taking into consideration that the countiy 
was very sparsely populated, yet there was no getting over the 
fact that At stated periods the tribes would meet in hundreds for 



ijhs " corrobary," either on a, creek, or near aome permanent water- 
hola oc lagoon, when there would oecasaarily be acoumulationB of 
eicreta. Bnt beaidea theae occosioDaJ temporary gaitheringa of all 
the scattered members of a tribe, there were tie acoounto of the 
diacovecer of the Murray, and of the " overlandera ;" from which it 
was evident that whatever might be the scarcity and nomadic 
■character of the population in the far interior, there were conBider- 
able numbers of blacla living permanently on the banks of the 
river. The narrative of Sturt'a entrance of the Murray from the 
Murrambidgee, and of bis perilous yoyage to Lake Aleiandrina and 
back, shows conclusively that some thouaands of aboriginals must 
have been congregated here and there within a small area. Here 
then waa abundance of material for the production of local malaria ; 
-and it was puzzling in the extreme to divine how it was that its' 
formation had been obviated, or prevented, among Auatralian 
savages. 

258. In estimating the amount and kind of animal matter in 
'the ^ne districta of New Hollaud, the ogenoy of the monkey may 
be disposed of at once — that animal not being indigenous to the 
oonntry. Then with regard to the eioreta of other animala it may 
be observed that the fauna of A.ustralia ia singularly deficient in 
large quadrupeds. There are none of the immense herds of game 
-of all kinds found in other lands. The poorneas of the vegetation 
may perhaps account for the absence of graes feeders of larger 
-size than the kangaroo. However there is the fact. The bush is 
-almost tenantless eicept by the marsupial tribes aud the wild dog 
— unless on the north and north-eastern coasts where it is Bald 
-there are buffalo. These, however, are confined to restricted areas 
And do not oSoot the present proposition. Although the kangaroo 
is Tecy thinly distributed throughout the country, which, for hun- 
dreds of miles, perhaps, shows no sign or trace of thein to the 
traveller, yet in times of great drought aU the outlying animals 
»re forced to concentrate on those portions of country where there 

I -is to be found a permanent water-auppply. During ordinary sum- 
mers many of the water-hotes to which marsupials, dingoes, emus, 
wid binja resort, can dry, and all living things have to fall back on 
the larger lagoons. This involves more or less water-poUution, both 
from dung and from the decomposition of those bcaste and birds 
-which only reach water perhaps lu time to die in it. But when 
two or three successive dry seasons occur, there is a still larger 
ilmount of animal concentration and consequent pollution of the 
nater. It moreorer happens that at these periods the blacks resort 
to these water-holea for the double purpose of procuring game and 
water. So that although the totality of eicrementitioua matters 

I finding their way into water, or into positions where they would 
have the necessary conditions, or all but one, for developing fungi, 
3 be small, in comparison with the wide extent of country, yet 
there would be local oollectiona of o^anic material on such ooca- 

I tfions OS these, quite sufficient in amount to poison both air and 
SiUd caose typhoid or remittent among t' 
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of two things occurred. As typhoid is unknown among the natives^ 
neither of tibese things can occur. Neither do the dung of the- 
liying and the bodies of the dead aninialfl in and around these 
water-holes originate^ the typhoid germs; although the required 
conditions would seem to be all present; — nor do the excreta of 
the natives evolve the germs ; — although they must be assumed to- 
be in the neighbourhood. With regard to dung and dead animalfi, 
I conclude that whatever inherent property th^y may have in 
other countries^ they are incapable of eliciting the typhoid, or any 
allied, germs, in this country. And with regard to human excreta 
two conclusions offer themselves : — one that the fungoid hypothesis 
breaks down ; and the other that the excrement-disposal system of 
the aboriginal not only differs from that of most other black and 
many wMte nations, but also differs materially from that of a> 
British population in the Australian bush — as seen notably at 
every new gold-field. 

259. I was for a long time uncertain which of these uUimaia I 
should be forced finally to accept. But as the point arose in the- 
oonsideration of dysentery — ^the absence of which disease from th& 
native encampments bemg in such strong contrast to the epi- 
demics in the white encampments at the diggings — I will refer- 
the reader to the account of the mode in which the natives of this 
country deal with their excreta which will be found in the- 
concluding remarks on dysentery. [310.] It is sufficient to- 
say here that these savages adopt the Mosaic law; by which 
wholesome procedure they not only escape the noisomeness of the- 
Hindoo custom and keep the air round their camps sweet and 
pure, but they thereby avoid all the diseases which every other 
people, except the Japanese, entail upon themselves. This practi- 
cal earth-closet system effectually excludes typhoid and of course- 
remittent fever. It is the explanation I offer of the perfect free- 
dom of this country from these diseases until the white man came.. 
He has shown conclusively enough that typhoid malaria is quite 
possible here ; and that its former absence was not due to the fact 
that it could not be produced. He has proved that when the^ 
conditions are brought together by civilisation, the climate is quite* 
competent to generate " Colonial/* " gastric ** and " bilious " fevers 
— all variations of typhoid and all admitting of being converted 
into remittent ; as will probably be seen when Queensland becomes- 
more settled, or as civilisation extends. 

260. The immunity of New Holland up to a recent period from 
malaria, I regard as a striking proof of the soundness of the view 
that what is commonly called unhealthiness of climate is a matter 
altogether dependent on man himself — a thing entirely apart from 
the natural condition of a country. This may be shown even yet 
more conclusively a few years hence, should the introduction of 
coolies into the sugar plantations of Queensland be carried to the- 
same extent as in the Mauritius. If the " foreign labour " market 
with the South Sea Islands be closed, and if the planters have ta 
seek for a larger labour supply in India and Chma, as seems not> 



onlikely, it IB b7no!DeaQe impiobable tliat QaeeDsland will exhibit 
an aoalogoQB state of things to that in the Mauritius. For it is 
not to be supposed that a people will tate warning by the fate of 
another people. The oolonista ia tbo North, therefore, will pro- 
ba,blf furnish another illostration of the fact that man mates hia 
own olimate. The result cannot be so terribly disastrous as in the 
Mauritius for manj reasons ; yet notwithstanding the differonce in 
the physical oonfiguration and atmospherical oonditiona of the two 
countries, and in the diatcibution of the population, it will be 
quite sufficiently marked to show that surface pollution of a 
country cannot go on larg^ and for any length of time without 
producing malarious diseases, where malarious diseaaes were before 
unknown. Bat Australia is not tiie only country whiuh confirms 
the proposition thftt fcaoal contamination governs all malarias — 
but the one. Wherever the enquirer may turn, be will find it. as 
I believe, to be an absolate rule, that the unhealtbiness of a 
climate, or rather the insalubrity of a country, is in direct relation 
to the presence of man and to the mode of bis excrement- 
disposal. In a few days one can go from Shanghai — as pes- 
tiferous a place bb most — to Nagasaki — a town perfectly free 
from infection — unless perhaps ia the lately more civilised 
European quarter. Even in India there are spots beyond the 
haunts of men where the climate is as salubrious as that of 
any tropical country to the European, In Ceylon the elephant 
hunter may roam for years in perfect safety, if only he steers dear 
of the native element. So in Java — one of the most wholesome 
and charming of countries, if you can get out of the artificially 
formed malaria surrounding coUections of the people. And here 
I might point to the vast improvement the Dutch have effected ia 
the condition of Batavia ; — a city which has been redeemed. Fifty 
or siity years ago it was iu a deplorable state as regards fevera 
and dysentery, as may be seen on reference to a paper in the Edin- 
l-argh Medieal Joamal of 1842 by Mr, Prior. But the Dutch have 
both disinfected and deinfected the city and have completely 
altered it, so that living there is not only possible, but agreeable. 
I do not know whether the shrewd Hollanders have got a wrinkle 
from Japan, with which country they have had commercial rela- 
tions for BO long, or whether their natural cleanliness as a nation 
has induced them to effect such a marrellous change in Batavia ; 
but there is the fact that the place is far more wholesome and 
pleasant than most tropical cities. In the paper by Mr. Prior just 
alluded to there is a carious reason suggested for the prevalence of 
malignant dysentery in Batavia, which, he regarded as strange 
considering that it was so much more virulent there than in other 
paiis of Java. It was supposed to be in some way connected with 
volcanic vapours and disturbances! But another suggestion 
thrown out bears directly upon the point as to man's agency in 
the production of malaria. Mr. Friar urges the adviaableness of 
_ transferring all the dysentery cases to some aninMbiled island in 
le seas — not only a moat practical measure, but a notioti sha^- 
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in^ thai he had a, Tsry clear perception that Malay influence in a 
country was not beneficial to health. To go to Africa, The 
climate is eiceUent wherever one gets beyond the reach of man's 
pollution. In Algeria the French troops jjot the regular camp 
diseases only when they halted. The rapid advance on Magdala 
and the equally rapid and successful march bact from the icterior 
iTOB aboat as instructive a lesson npon this point as the vofM ever 
had — though the world has been rather slow to read it aright. 
Everyone will recollect the questions that arose at the time aa 
to the prospects of the expedition in the matter of fevers, 
and malaria, and the predictions of some that there would 
be awkward results on this head if the toroe were entangled 
or delayed in the country, until the unhealthy or aicUy 
season should arrive. When the work was done and the troops 
re-embarked and aU accomplished with fewer deaths than would 
have occurred iB the same numbera daring the same time in 
Liverpool, it was looked upon as a marvellous piece of good for- 
tune Uiat we should have hit off just precisely that season in 
Africa when the thing was possible or practicable. It does not 
seem to have occurred to any one to ssk whether the country 
through which we passed is necessarily unhealthy at any season ; 
or whether, supposing the whole force hod beea detained at any 
ene point upon t^e line of march for the same time that was occu- 
pied in the country altogether, the outcome would have been 
equally satisfactory. But if any one will work ont the problem of 
the exceptional escape of tbis invading army from disease, he will, 
I think, soon begin to doubt the enstence of malaria in that 
region of Airioa traversed by our troops at any period of tie year. 
That is of malaria dependent on natural conditions of soil and 
climate. Every soldier knows well enough the perils that he runs 
in an encampment. He leaina by eipcrience that so long oa he 
keeps on the move and stays no more than a few days in a plooe, 
he is safe from dysentery and fevers, but that if he is compelled 
to prolong his stay the whole tribe of camp diseases is sure to 
break out. And what is this but a veritable practical fabrication 
of a malaria which did not previously erist on the spot ? What 
better exemplification can be given of a purely artificial product 
commonly ascribed to a natural process ? And carrying out tie 
idea further, what are Indian villages hot so many permanent 
encampments retaining always the temporary system of eicrement- 
disposal in vogue in armies while in the field, or on active service 
in a foreign country ? Assuming that the route of the British 
force seat to Theodore's capital had lain through a friendly region 
dotted every few mOes with villages in every respect like the 
Indian ; or in other worda, supposing the ground to have been 
saturated with Hterooraceona materiaJ to the samo extent as in 
India ; is it probable that the same tale would have had to be told 
of the expedition ? Would tliere not have been malarious influ- 
ansesatwork? And would not the country have been described 
as naturally unhealthy ? But I shall have more to say touching 
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261. At the Cape also there is another admirahle instance of the 

benignitj' of climate where man's influence is eiciuded. But even 

at the Cape, bealthfal as it is under natural conditionB, it boa been 

seen by Dr. Lichtenstein's account [17 and 18] what terrible 

-epidemics may be brought about by human agency. Any one who 

goea through Livingstone's Travels in SoutJi Africa, will be struck 

■with the same evidence ol the healthfulness of the interior of tha 

J country just in proportion to the interference of the races. The 

L ijwuntry of the Bakwoins is enthusiastically described. "Mr. 

V " OsweU thought this ohmate much superior to that of Pern, as 

™ far as pleasure is concerned ;" and Livingstone himself says — 

" Were it not for the great oipense of such a trip, I should have 

'' no hesitation in recommeudiug the borders of the KEtlahari 

" Desert as admirably suited for all patients having pulmonary 

*• complaints." It was only when he travelled into the awampy 

I zegions that he was attacked with, ague; and the number of 

I >attacks he had shows them to have been almost, if not entirely, 

• fcee from any remittent oompUcation. On reaching the eastern 

I '«oast he found traoea of remittent evident enough at the settle- 

1 mente. The account of Kilimane is hig'hly suggestive. No 

[ Izaveller, however, ia more instructive in all these matters than 

} Snrtou. Tha reader looking through his pages with an eye to 

I 4his special question will find abundant material. He is admir- 

l-Mbly full always upon points of domestic economy, whether in 

■-"-mzibar, at the Salt Lake City, or at the City of the Faithful. 

one looks to America, either North or South, tie proofs aa to 

e true origin of malariaa aocumulate. Leaving marsh miasms 

I '«nt of the question, there is not one. of the infectious diseases 

I named that may not be followed easily to its source in human 

I -oontamination of tlie soil. I c&nnot, however, write a history of 

1 aualaria. It would be to undertake the History of Civilisation. I 

I Anst content myself with stating that there ia no proposition of 

■kthe literal and perfect accnracy of which I feel more assured, than 

R-itbat every island and every main land was absolutely free from 

■ pularia nntil man created it by bis own act. As a corollary, every 

I aktiou that baa bUndly empoisoned its own originally pure and 

I irholesome atmosphere may, by enlightened meaaures, restore It to 

' Ibe untainted condition in which it found it. There is no phyai- 

ir climatic, reason, though there may be social and economical 

ns, why England and aU Europe should not be as healthy 

IB exempt from epidemical disorderB, as Japan is, and aa New 
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TYPHUS FEVER. 



262. The principle of the diainteotdon and deinfeotion for typhus 
oan be eatabllBlied oalj upon the one boaia — that of a kuowled^ 
of the causation of the disease. And thouj^b I entertuin no doubt 
myeell as to the implication ot fteoal matter in its cftiiaation, I do 
not see my way quiti> ao olearly bore as in the causation of tj^hoid 
fever. While I consider that the cause of typhoid has been brought 
home, with BO much probability as to amount almost to a oertaiatj, 
to a mildew starting in existence on esorement — ^[though probably 
capable of IateFB.1 Gitenaion to other substrata] — I am prepared to 
admit that the chain of evidence to be submitted as to typhos is 
not BO strong. The conditions under which typhos ia generated 
are markedly distinct in some respectB from those by which 
typhoid is developed. And yet there is such a general reBcmblance 
in Home other of the conditions of the two diaeaaea, aa to justify 
the conclosion that they are, in all likelihood, closely relat^ aa b> 
causation. Many of the circumstances surrounding typhus point 
to excrement as the origin of the disease, aJid to a mildew on excre- 
ment aa the means of infection ; although it is diificalt to i^pra- 
hend without more knowledge than ia at present aTjtilable, the 
nature of the conditions which determine some of the vegetation 
to the typhus, some to the typhoid, raildew. For though typhus 
is more commonly met with apart from typhoid, yet it is by no 
means uncommon to find them flourishing side by side, especially 
in camps, besieged tcwna, and crowded poverty-atiicken localities 
with an excrement-sodden soil ; in which places, indeed, they over- 
lap and complicate and confound symptoms. It is easily enough 
to be understood that two distinct forma of vegetation should 
occur on two Bimilar tinda of aoil, in contiguity, but under different 
conditionB as to fallow, manure, and so forth. The difficulty ia to 
ascertain what the conditions are that will result in a given vegeta- 
tion. 1 hare a clear conception in my own mind as to the oondi- 
tions for the typhoid mildew, bat I cannot altogether satisfy 
myself as to those ot the mildew of typhus. 

S63. The contagious nature of typhus ia a distorbing element In 
all calculations as to its causation. This ingredient of uncertainly 
ia absent from conaidecations aa to the origin of typhoid, dysentery. 



cholera, a^e, and remittent, none of which ore coDlagioua : — that 
IB hy mere contact witli the hodj, or b; being in Uie atmosphere, 
of an infected patient. But typhus is supposed to be contagious 
in the sense that smoU-pcx is contagions, though not nearly to the 
same d^ree. It is believed that partidea of matter are given off 
from the bodies oC typhus patients, and that these particles are 
capable of inducing typhus in those persons into whose syst^ma 
they are mtroduoed. 'Nearly all the authorities concur in this 
principle of /nimfes, or a coniagiwm vivtHit, emanating from typhus 
casea. The question of origin ia, therefore, always liable to the 
intrusion of the doubt as to whether given instances of the 
disease may not have resulted from contamination, rather than 
that thsy have been generated de nouo. But notwithalanding that 
this tends to complicate the questiDn, it cannot prevent the dis- 
covery of the typhus germ, when investigators shaU set about it 
with a method made moie exact by a larger knowledge of the 
mucology" of disease. Pathologiata will sooner or later have to 
recognise the fact that the vegetable parasites of the human body 
are entities, and not brain creations of the German school. FhUo- 
sopbioal Germans have not been working so assiduously in this 
field, without a clear practical result ahead of their labours. They 
have not been frittering away time and energy on scientific toys, 
or in dreamy speculations leading to nothing. While the rest of 
the world have been looking on with a half sneer at their bypothe- 
ticid disease germs, incredulous as to any tangible good that could 
come out of these inaufferahly minute and peddhng investigations 
ending only in a, Mticor, or a ZoogUea, these shrewd hard-headed 
men have been straining every nerve to connect the cryptogams 
with their primary substrata. For they have evidently had an 
acute perception of the fact that to do this auccessfully, would bo 
to revolutionise hygiene and convert the sanitary art into a science. 
Hitherto their efforts have been concentiated on the ingesta of 
the human body, principally, and they have not yet turned their 
attention to the egeata. When they do get hold of the idea that 
excreta are the source of moat lymotic diseases, they will lose no 
time in putting it to the proof. And I predict that Germany 
will he one of l£e first — if not the first — of the nations to be dein- 
fected, 

264. As the noscitur a lodU principle would seem to apply .to 
many of the disease germs, X should certainly expect to find that 
excreta are inseparably connected with the origin of typhua. 
Some human element at oD events ia deeply ooneerned in the 
causation, as ail agree. And there is none more likely than excre- 
ment, that I can see at present. Looking at the conditions which 
appear to favour the development of the disease — crowding in cold 
climates especially — I offer it as a purely speculative notion that a 
de-oxygenated atmosphere of a certain temperature, though it 
might preclude the evolution of the typhoid iiuldew, may allow of 
the generation of the typhus mildew ; which may be in the form 
of a light dry and hardly peroeptible moold. There can be no 
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donbt that one of tie reaolU ot Ul-Tentilated, over-crowded dwell- 
iDgB, 19 that tLe air in them is loaded with citrogenouB tnatter. 
Tma ia the canae of what is commOQly known as the "poor smeU " 
of Huoh places; and the length of time to whicii this "poor amell" 
clings, indicates that the organic emanations from the bodies of 
persons effect a lodgment somevbere. All this has been ehown 
eiai^tl;, I believe, and the incrustations and accretions formed by 
these inorganic particles have been carefullf examined ; but I 
cannot laj my hand on the aocount at this moment. Assumingp- 
however, that tbese accamuiiLtions of animal matter occur, it is by 
no means unlikely that the spontles of the typhus plant may light 
on tbem and may germinate and subsist, though perhaps in a 
modified, or imperfect, form. In this way I can understand bow 
the " laiarette" or " gaol" fevers, and the typhus of low, crowded 
haunts, may be propagated when once the germs have started, 
on their own specific substratum — whatever it may be. Foe 
it is perfectly clear that crowding and bad ventilation in. 
cold or temperate latitudes, do not (wTjish all the factors of 
the t^hus poison. The organic matter given off from the sur- 
face of the body, or from ihe Itmgs, is incapable of originating 
it. Something more is required. For not only are there innu- 
merable instances where all these factors have been present 
and t^pbus has been absent, but there are many recorded cases 
where typhus has occurred, sporadically, when these factors conlo. 
not have been concernedin the causation. Infaot, crowd-poisoning 
alone cannot cause typhus ; and there is an unknown element to 
be yet determined. The aatnte Niemeyer believes that this un- 
known element, whatever it is, results in a " low vegetable organism," 
which he calls the " lyphiia germ." If he is right in his deduction — 
and I can see no other couclusion — a mould, or mOdew. on human 
excrement, appears the most likely shape in which to find the 
"low vegetable organism." If the objection be taken that the 
excreta can hardly play so many parts as have been assigned to 
them, and that they are unlikely to give rise to such e. variety of 
vegetable forms, one has but to point to the numerous spedes oF 
plants springing out of the same plot of ground, at the aame and 
at different periods, in the coarse of one year. Or there is the 
more direct case in point of the cryptogams, already made out by 
mucologiats, on cow-dung. Nine separate and distinct fungi, at 
least, have been found existing on that substratum. The paraeitea 
on human excrement not having as yet received any great atten- 
tion from observers, it ia impossible to say how many may be found 
eventually. But by ordinary analogical processes of reasoning — 
by inferences drawn from obaervatioaB in adjoining fields — it seems 
a fair and reasonable deduction that the excreta of man should be 
affected by as many fungi as the excreta of a. grass-feeding animal. 
I assume more, and I think the assumption will be found warranted 
by the result lA investigation. If again it be difficult to under- 
stand how excrement can he the substratum of the typhus germ, 
when it is generated under circumstanceB where the c( 
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fcecat matter with the diaeaae would seem to be precluded — as in 
highly civUiBcd life — in palaces even ; — I answer that the cttrsIeaB- 
□esB, 01 negligence, of a servant, may oflbrd a very sufficient ei- 
planation in some rare cases of infection, hut that a mora probable 
and more common one may be found in the water-closet Bystem. 

2fiS. One strong reoHon for connecting typhuawith fiscal matter 
is the foot of its occurrence in camps, where it is often found asso- 
ciated with dysentery and typhoid. The three diseases indeed 
seem to be intimately related as to origin. Typhus and typhoid 
fevers may, and do undoubtedly, occur altogether independently 
o( dysentery — aa in England at the present day. But the con- 
verse does not bold good : for an epidemic of dysentery has never 
occoired without one or other of them . Isolated cases of dysen- 
tery may be heard of without either of the two fevers ; yet there 
is not, in the whole history of dysentery, an account of an epideaiie 
outbreak of the dux without its accompanying typhus or typhoid. 
Every author has, either specially or incidentally, referred to 
febrile affections, as coincident with dysentery epidemics every- 
where. This appears to be a constant : — ubt dysentery, iU typhus, 
or typhoid, or both. The first inference I draw from this aUionce 
between the affections is, that all three have a common base. 
(I conclude excrement to be the base.) The second inference is 
that whatever divergence there may be in the conditions 
for the evolution of the three germs, the germs thenuelves 
ore ^usdem {fenms and cause infection in a similar way. For 
though the iter-eitension of typhus dilEerB materially from the 
mode by which typhoid and dysentery are propagated, yet there 
is no reason to believe that the introduction of the germs varies in 
the first instance. I therefore assume that the infective principle 
of typhus is some form of mildew analogous to the mildews of 
typhoid and dysentery. This supposition would appear to involve 
the proposition that the three mildews may be developed by and 
may occupy the same, or au adjacent, collection of eicrementitLOUS 
matter at one and the same time. Xet this does not follow of 
necessity from the hypothesiB. IndeM while I consider that 
typhoid and dysentery (nngi may exist side by aide on the same 
mass of f(eces, or on fo^es left exposed in the same neighbourhood 
and deposited at different periods, yet I suspect that the fungus 
of typhus cannot be formed in the open air under similar condi- 
tions to the other fungi. I think moreover that some degree of crowd 
poisoning is almost eaaential to the prop^atdon of typhus — soma 
such crowding as frequently t.akeB place in military hospitals B.lt&[ 
a battle, or on board ships with sick or wounded troops or sailors. 
Where typhus is associated with dysentery and typhoid there is 
generally some histoiy of orowdine — it not invariably. The case 
of the force embarked at Corunna [ 14r6j is a good illustiatiTe one ; 
but the instances ore innnmemble. The fact that typhus was 
almost unknown among the (Germans in the late Jranco-Pruaaian 
war, appears to me to & one of extreme importance to the subject 
[ fli oausatioD. Dr. Wibel, who was attached to the Prussian army. 
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remarks in his letter to Dr. Eennaim Weber, published in tiie 
Lancet in November 1870, that among the troops in the hoapitftl at 
Nancy, there was no typhus in an eianthematous form ; and that 
the line between it and typhoid wae difficult to draw. Dysentery 
and typhoid were there without question, but from the mode in 
which I>r. Wibal alludes to typhis, the impression oonyeyed is that 
he vas somewhat doubtful as to its aotaal presence in the hospitsl. 
The diagDOsia between it and typhoid was by no means clear. If 
we turn from the hospital at Nancy, where the arrangements wea« 
all in aicellent working order, evidently, and the system of nnrsaB, 
f ood-BQpply and so forth as complete as possible ; if we turn from 
this scone of regularity to the army Bourbaki poured into Switaer- 
lond, the contrast as to the camp diseases is most marked. I have 
not seen any aeourate account of these diHeoaes and therefore pre- 
cision in speaking of them is precluded. From the journals of the 
day, however, one maytorni some rough oonclnaions as to oonditaon 
of affairs in the army. The disorganised state of Bourbaki's diTi- 
tion entailed not onlythe usual oonseqnences among the weakened, 
wounded troops themHolvea, but the implication of the Swiss popu- 
lation in their camp disorders. Their fevers spread, and though 
the journals apeak of typhus and typhoid indiBoriminately, and 
tJiough it may be difBcult to say whether true eianthematous 
typhuB waa there, it is at all events clear that the conditions for 
ita development were there ; and I think it may be safely assumed 
the disease was present. In any case it is established beyond 
doubt that the sick and wounded of a retreating army have been 
affected with typhoa. That the fever among the troops at Plymouth 
[146] was typhns, and not typhoid fever, may be assumed from 
the fact, mentioned by Mr. Hooper in hie account, that one of the 
medical men in attendance on the sick in hoepital caught it and 
died. Thia is not conpluaive evidence of course, but coupled with 
the other corroborative testimony, this instance of spread by appa- 
rent contagion is stroiig presumptive proof amounting almost to a 
oertointy. This point being conceded — and it is one upon which 
all writers seem agreed — there should be no great difBcnlty, I 
think, in seeing how it waa that the Qermans in the hospital at 
Nancy escaped typhns, or had typhns in such on undeveloped, or 
nnehmooteristic, form that Dr. Wibel would appear to have had 
some doubts as to its being typhus at aJh The conditions eor- 
rounding the Fioasians in hospital seem to me to have been very 
nearly as good as those to be found in most hospitals in dvil life. 
They had excellent nursing, an appropriate cvisine, constant and 
effective medical attendance, and no doubt the requisite cubic area 
for breathing in. Add to all this, order, raanagement, and that 
extreme cleanliness which modem fj-eatment of the sick exacts and 
of which modem medical science fully appreciates the necessity, 
though it may not yet precisely apprehend the object, and there 
ore just those exceptional conditions (for an hospital in a hostile 
countiy), which would be calculated to exclude typhus. One of the 
ewentM faotors was wanting, 



IN SBIiATION TO TYPHUS FBYEB. 193 

266. If instead of being in tlus improvised, but commodious, 
hospital at Nancy, the same German sick and wounded had been 
huddled together onthefloor of some small building, where cleanliness 
was not to have been achieved and the excreta of some of the dying 
would thus probably have been left for days, then they might have 
generated true ezanthematous typhus. But placed as they were, 
it would have been strange had the disease appeared among them. 
For camp typhus is not generated outside hospitals, as are camp 
dysentery and camp typhoid. Ca#es of typhus are not brought 
into hospital, as cases of typhoid and dysentery are — except per- 
haps in some peculiar cases arising out of the chances of war — such 
as the shutting up of a large force in a small fortress. Typhus, 
therefore, is rarely introduced into the military hospitals of an 
army in a foreign country. The disease appears to be so closely 
related to counned habitations or crowding in some shape, that, 
unless contagion be brought into play, it never occurs when men 
are actively engaged in field operations and living in tents. Men 
do not fall ill with typhus, as they do with typhoid and dysentery, 
under such circumstances. The most common way in which typhus 
is induced is after a severe engagement, when the wounded have 
to be got under cover and treated as well as the position of afiGs^irs 
will adboait. And it is then that all the means and appliances devised 
fail to alleviate the horrors of war in many instances. No 
adequate provision can always be made against crowding and 
foecal impurity — especially under disaster. Even if a retreating 
force is able to carry off its own wounded, the chances are, when 
the numbers are very large, they have to be so disposed of that 
typhus is generated almost to a certainty. When men in a help- 
less state are closely packed together, in temperate or cold 
countries, without due care and attention being directed to an 
early removal of alvine discharges from the bedding or clothing, 
the factors and momenta for the production of the low organisms 
of typhus would seem to be almost invariably brought into opera-^ 
tion. The presence of foecal matter appears to me to be a condi- 
tion required. On this assumption it may be understood how 
crowding may take place to a very great extent where persons 
have the means, the wiU, and the power of getting rid of their 
excreta, and the specific germ of typhus is not a product. But if 
individuals among the mass become disabled from any cause and 
are incapable of removing their discharges and the others do not 
remove them, the evolution of the germ is imminent, if not a 
constant. This is I take it the explanation of " ship fever.'' The 
closeness and highly nitrogenised state of the air below does not 
breed fever so long as the men are able to go on deck. The 
quarters may be dirty and foul smelling and what persons, accus- 
tomed to breathe a purer air, would consider stifling and sickening 
and positively unwholesome. And so they are doubtless. They 
have their deleterious effects upon nutrition without question. But 
these offensive holes are slept in by the crew voyage after voyage 
without typhus breaking out. Let aU hands get scurvy, or dysentery, 

o 
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however, or let one of their number get injured so that he cannot 
cleanse himself > and typhus is induced and the crew affected. This is 
the history of most cases of ** ship fever ;" and it is difficult to assign 
any other cause than the one for the outbreak of the malady. It 
will have been observed that I have hitherto set aside the view of 
Dr. Murchison that the specific poison of typhus is the result of 
over-crowding and want. With every respect for the opinions of 
BO eminent an authority, I must say I do not think he has estab- 
lished his position, though ho has made out a presentable case. 
I suppose I am bound by my hypothesis to show wherein I consider 
his argument defective. His views, then, briefly described, are 
that the infective agent of typhus is a specific substance; and 
that this substance, leaving fomiies out of the question, is gene- 
rated de novo by factors supplied by crowd-poisoning, plus want. Dr. 
Murchison concedes the point that typhus occurs where want is not 
present, and he of course recognises the fact that over-crowding 
may take place without the production of the specific poison. Now 
on my view of the mode of evolution of a specific poison, the 
factors of the poison are just as specific as the poison. If there- 
fore it has been clearly shown that the typhus poison originated 
de novo when want was not one of the factors, on one occasion 
only, it follows that want cannot have been a necessary factor on 
any other occasion. It appears to me impossible to conceive a 
specific product without specific factors. As a logical consequence 
a specific product cannot result in the absence of one of its specific 
factors. Want once excluded, shows it can never have been in- 
cluded, as a factor of typhus poison. But independently of this 
view of the law which governs specific products, which may not be 
accepted, let it be conceded that this objection to want as a factor 
does not obtain. Let it be granted thafc want has never been 
absent when typhus has been generated. Let want be taken on 
its own merits as a probable element in the typhus poison. And 
as questions of want, exposure to cold, mental depression, and so 
forth, are constantly cropping out of all speculations as to the 
causation of specific diseases, it may be as well to clear the ground 
a little and try to get at some definite notion as to what is really 
meant, when things relating to a person are spoken of as being 
probably concerned in the production of a substance outside that 
person. How does want contribute a factor to the construction of 
the typhus germ? That germ is admittedly a substance. To 
show that want is concerned in the formation of that substance, 
it has to be shown either that it supplies matter, or brings certain 
forces, or momenta, to bear on that substance. One of these two 
things must be shown to connect it with the formation of the 
substance. Which is it ? Does want cause the emanation from 
the body of particles of matter which go to form part of the infective 
substance ? Or does want by some occult means induce certain 
changes, or evolve certain conditions, in matter external to the 
body, so as to bring about the conversion of that matter into the 
specific poison of typhus ? Before these questions can be answered. 
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.however, it is essential to know what want is. I apprehend that 
Dr. Murchison uses the word*want to imply insufficiency of food 
And clothing — defective as regards either quality, or quantity, or 
both — extending over a greater or less period of time. Inanition 
or slow starvation, in short, is the sense in which I take want — 
that form of want which Dr. Murchison considers to be impli- 
cated—as a factor — in the typhus poison. This point being fixed, 
let us consider first what are the visible, tangible, recognised, 
primary effects of slow starvation. The fat goes, the blood 
diminishes, the muscular and other structures waste and degene- 
rate, and the person is said to fall off, or to lose flesh and weight. 
The degree of the starvation of course governs the amount of 
depravation of the body. The question now is how far an ad- 
vanced stage, or any stage, of slow starvation, is concerned in the 
production of the typhus poison, when combined with over-crowd- 
ing. What material does it add, or what influence does it exert 
on the material already there, but awaiting the influence to create 
the specific substance ? First as to material added. In extreme 
cases of rapid starvation occurring from total deprivation of food, 
it is said, the exhalations from the lungs and the skin have a 
peculiar, foetid odour, and the exudations from the skin are of a 
brownish colour — ^that is in the very last stages. Physiologists 
explain these foetid emanations by the diversion of the^urea com- 
pounds from their usual channels of exit. If the fact be as stated, 
and if the explanation be correct, it follows that the exhalations of 
a person in this condition contain a larger proportion of nitro- 
genous material than those of one in a normal state. But the 
history of these instances of pure starvation, apart from complica- 
tions with crowd-poisoning, is not very clear, or full. There are 
very few recorded cases where downright starvation has taken 
place, in which the victims have had a sufficient supply of oxygen- 
ated^air — a material point in this enquiry. However, let it be 
assumed that organisms in an advanced condition of absolute 
starvation exhale far more nitrogenous material than bodies in a 
natural condition. Granting tMs, it does not materially affect the 
question as to the emanations from persons undergoing gradual 
wasting from inanition, which is what I understand by want. 
Mere want is a very different thing from utter starvation ; and 
indeed it is most unlikely that Dr. Murchison should have intended 
to imply the latter, seeing that it must be a very rare thing in 
England. The poor-law system almost precludes it. But the 
poor-law does not preclude inanition among certain classes at 
certain inclement seasons of the year, when Ihey are temporarily 
thrown out of work, and when, pinched with the cold, they want 
more aliment and get less. At such times these classes — ^in spite 
of out-door relief — cannot procure sufficient material for oxidation 
or to repair waste. They are unable to maintain their systems, 
in fact, without drawing upon such a reserve fund of fat as they 
may have put by under more prosperous circumstances. By slow 
-degrees their store decreases and in a few weeks they are shrunken^ 
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flabby and debilitated. They have now arrived at the position of 
being really in want, and it is undoubtedly am6ng such people 
that typhus most commonly occurs when they are over-crowded in 

their dwellings. ^ . xv. « • ^- 

267. While persons are undergoing the process of emaciation 
described, do tne emanations from their bodies necessarily differ 
materially from the emanations of those in good condition ? For 
my part I think not. Their condition has no analogy to that in 
the latter stages of starvation. There are no sufficient reasons to 
induce the belief that half-starved people exhale greatly different 
material from well-fed folks. And as regards the quantity of 
material exhaled, the probabilities are that the exhalations from 
the latter would outweigh those of the former. Indeed I strongly 
suspect that if the same individuals who, when emaciated, huddle 
together and produce crowd-poisoning, were to do precisely the 
same thing when properly nourished, they would produce the 
same, or even a greater, degree of crowd-poisoning in the same 
time.' For the healthy system requires certainly as much oxygen as 
the debilitated system, and a full man will produce at least as much 
carbonic acid as an empty one. ^ At least I believe so, but I will 
put this proposition to physiologists ; for my physiological lore is 
not profound enough to enable me to speak by the card. Let one 
hundred persons in health be confined in an apartment with 
breathing space sufficient only for fifty, and let them be amply 
supplied with food. Let the same number of persons reduced by 
want below their standard of weight, but in all other respects the 
same as the healthy persons, be (confined in a precisely similar 
apartment, and let them be supplied with food moderately. Let 
the excreta of both be carefully removed and let all other condi- 
tions be alike. It is required to say in which apartment at the 
6nd of a week there would be found the greater amount of crowd- 
poison — fts shown by the tests used for determining the nitro- 
compounds in nosocomial air. My conclusion is — ^though I arrive 
at it by rough and inexact methods — that there would be a slower 
combustion, a less intense oxidation of tissues, in the bodies of the 
emaciated persons, and consequently (?) less ammoniacal vapour 
and loss albuminoid or other nitrogenous material in the air of 
their apartment, than in the apartment of those who were the 
more robust at the commencement. A supposititious case is not 
an argument, but it serves to illustrate my meaning — which is 
this I — that want, as such, does not contribute any specific elements 
to typhus-forming materials, that plenty would not supply equally, 
or wore abundantly. Unless it can be demonstrated that the 
01 halations of poorly-nourished persons contain some special 
matter not to be found in the exhalations of the well-nourished, I 
nwbmit that Dr. Murohison's view lacks the support even of proba- 
bility. For the fact that typhus occurs more frequently among 
tho destitute classes may be an accidental circumstance, merely 
Indicating that its factors are oftener brought together among 
them than among the other classes. It must be shown that the 



B^Sch do not breed t^lius whoa Hubmitted to the aajse conditions of 
BiOFer-crowding aa the poor, before it can be admitted that want is a 
B^ieqaired factor. And not ooljrba^ this not been shown, but the cou- 
r Terse has been ahown as in armies, jaila, ships, &.c. : and, moreover, 
I £t has been shovn that typhug has originated wben neither want nor 
I <jrowdiri^ have been factors ; — a fortiori, therefore, want cannot be 
^ neoeaaacy factor of the tjpbua poison. Admitting that those 
I afflioted with want and its concomitiant, mental depression, con- 
tract this diseaas more readily and snccumb to it more rapidlj than 
se in good heiUth, what bas that to do with the cauaatioa of the 
laae ? The same results accrue with regard to other diseases 
with the causation of which want is not connected as a factor. 
Want may be a. " predispoaing cause ;" but a " prediflposing cause" 
is a quality pertaining to the individual, and has no necessary 
coauection that I can perceive with the causation of a pactioolax 
infective substance farmed apart from the individual. In &ne, the 
only thing whiuh appears to give an air of support to the doctrine 
that overcrowding and want will of themselves generate the typhus 
poison de nova, is the one fact that persons in want more frequentlj 
contract typhus than others. But a frequent is not a constant. 
And now with regard to any influence which wont may have in 
the fonnation of the specific infective substance which is the agent 
of typhus. It is not necessary to use many words in dealing with 
this question. The only influsncea one need consider ara of a 
physical nature. I know of no other means by which want can 
affect a thing than by adding to, or taking away, from it. Addi- 
tions have been uonaidered and snbtractiona may soon be disposed 
of. They all resolve themselves into the constitnents of air which 
may be removed. Certain gaseous elements are taken from the 
atmosphere by persons in want ; but aa they would also be taken 
by persons in afQuence, there is no special peculiarity of effect 
on things within the atmosphere. If want, therefore, neither 
contributes a thing lui generiii, nor abatracta a specific thing, the 
infective thing is disconnected from want. Want and typhus, 
then, are associates, not relatives. The explanation which I aubmit 
ot the frequency with which the poor are afQicted with typhus is in 
effect the same aa that suggeated with regard to " smp fever ;" 
viz., that while crowding and poverty may coexist without typhiw 
80 long as the fcecal element is excluded, yet when some accidental 
intrusion of this material within crowded dweUinga occurs — as 
from drunkenneaa, or tzom. the habits of ohildren, or from any of 
the denizens being bedridden from age, illness, or injury, and left 
without care or cleanliness — then typhus ia probably generated. 
Nothing can well be more clear than that every want-baridden, 
orowd-infested, locality, does not engender typhus, unlesa it be that 
something else is required to engender it. As I concur with Nie- 
moyer that that something is a "low vegetable organism," so I 
am iinable to discover, throughout the whole range ot organic 
matter, any substratum BO likely to be the nidus ' of thia " low 
Tegetable organism," as excrement. Whether the hypothesis will 
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bem Btrict analTaie, or trbetber iuvestigatioii will show that exore- 
ment is the base of the infective agent, I must leave — nfl I hav* 
bad to leave many other things — to he determined by others. To 
return to that part of the argmoent from which tbia reference to 
Dr. MurcbiHon's view has been a long digresaion — the affiliation of 



the condltionB of origin of this trinity of hypothetical 
mildewB on the one aubstratum. The dyaentery mildew ia formed 
only on ftBCea in the open air on the surface of the ground. The 
typhoid mildew is formed on fiBcea either on tbe siirfaoe, or below 
the surface ; or on f coces mixed with earth, or other material, to an 
eiient short of complete occlaaion of the external air. The lypJms 
mildew is formed only on fcecea in places occupied by living 
organisms and, most frequently, under conditions producing what 
is known as crowd-poiaooing. If this differeatiation between tbe 
modes of origin of these three diseases be now accepted and after- 
wards confirmed, it will be easy to nee the vaat practical importance 
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of a knowledge of cuuaation in dealing with disinfection and dein- 
fection. For it follows that the measures to be adopted for tJie 
destruction, of tbe mildew, or to preclude ita formation, must vary 
in eaqh ca^. And it will be evident on rejection that the dysen- 
tery germ is tbe easiest to destroy, or to obviate, and the typhus 
germ the most difficult. The typhoid germ occupies a middle 
position. It inyolvea more time, paina, labour and expense than 
the dyaentery germ, but it ia not so unmanageable oa the typhus 
geim, which in many InBtances it is manifestly hopeless to calcu- 
late on deatrojing or preventing. So long as cold countries are 
afflicted with pauperism typhus will be intractable. And yet on 
the whole, taking the world tbroughout, tbe Bum of lives lost by 
the typhoid germ will probably always for eieeed the mortality 
from Uie typhus germ, or from tbe dysentery gerin either — 
although the fiux is supposed by writers to be the most deadly, as 
to numbers, of all diseases known. Wben, however, the dual 
cansation of remittent fever ie made out and the non-oguisb prin- 
ciple relegated to the typhoid mildew, as seems to me probable, I 
tmnk there will be no longer any question as to tbe most largdy 
fatal of the zymotic affections of tbe world. 

269. If it be difBtult to see how two diseases lite dysentery and 
typhus should ever meet together in one individual, supposing the 
hypothesis as to their mode of causation to be sound ; viz, — that 
the one is induced by a germ developed in the open air, and the 
other by a germ brought forth only under precisely opposite condi- 
tions ; — if this combination should appear at first blush subversive 
of the view taken, I submit that tbe facts and the hypotbesis may 
he reconciled without the destruction of tbe latter. In the firs t 
place, are dysentery and typhua found in the same person at the 
same time ? Altbongb the concurrence roust be rare and confined 
almost entirely to miUtary and naval eiperiencea in cold climates, 
yet that the two afloctions may meet in the same body, and do 
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Bctuallj como togethci, must be admitted. ThGoieticall; tHere 19 

; no reason vhy the; should not, and as a matter of fact it appears 

thej do. Tbe quoEtJon then is bow to account for the coexistence 

of two diseases the germs of which are supposed to hare an essen- 

tjally different mode of evolution one from the other. And the 

natter seems simple. Withont analysing all the modes hj which 

the event may occuri it wiU be sufficient to point out that a soldier 

or sailor having contracted dysentery is sent into a crowded hos- 

, pital, where he either finds typhus ^ready established, or creates, 

' or helps to create, it, by contributing fcecol matter which he ia 

I unable to remove and which is left. In tliia way it seems perfectly 

easy to see how im essentially out-door, and an almost necessarily 

[ in-door, disease, may coalesce. For a man sick with one disease 

I Will inhale the aerial germs of another disease if they come in his 

way. So that if a dysentery patient happens to be enveloped in 

' an atmosphere charged with typhus germs, there are no patholo- 

fical reasons why he should not have typhus superadded to hie 
ysentery. Therefore I conclude that the blending together of 
typhns and djsentery, in no way militates against the hypothesis 
of their separate and distinct modes of cansation from the same 
Eubstance. 

270. The encroachment of the typhus poison on typhoid 
patients may of course take place in a precisely simOar manner. 
Qiven a typhus area, and all who come within it will be affected 
more or less. The overlapping of typhus and typhoid, by the 
waj, may have delayed the work finoLy done so well by Dr. Jenner, 
and may yet lead to donbts as to the eiact nature of a partioalar 
case, or set of cases. All these camp diseases have a facility in 
engrafting themselves one npon tbe other and are found combined 
in many ways — dysentery, however, being the one most constantly 
present in these combinations. The germs of three or four 
diseases may invade the same body in paludal regions, or in camps 
afflicted by a visitation of cholera. Before Sebastopol the surgeons 
were occasionally uncertain whether the men died from cholera 
or dysentery. Algidity and craropa were associated with tenea- 
mua and a flui of blood. The certainty with which dysentery 
will ally itself with all tropical diseases when its germs are intro- 
duced into the system has long been noticed. Humboldt alludes 
to the fact in speaking of the attack of fever his fellow-voyager, 
Mens. Bonpland, had. Dr. "Wibel, however, would appear to 
oonsider the thing a singnlarity and as one to he vonched for. In 
the letter before quoted be says " I need not point out to yon the 
" interest attached to the simnltaneous ocoorrence of typhoid fever 
" and dysentery in the same person. I have had myself the 
"^opportunity of witnessing the fact in a man who while on the 
"point of recovering from typhoid fever, whs seined with dysen- 
" tery then epidemic at Bonn, to which complication he succumbed, 
*' the small intestine offering the typhoid, tha rectum and large 
"intestines the dysenteric changes. 
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271. In retnming to ciYil life in search of the causation of 
typhns, the question of water-pollution occurs. How far is this 
connected witii the origin of typhus, or with its propagation ? The 
typhus germs are assumed to be developed originaUy under condi- 
tions the reverse of those required for the development of the 
dysentery germs, as far as water is concerned. Whereas rain, or 
a moist state of the air, or a certain amount 6t moisture in some 
shape is required for the production of the dysentery germ, the 
typhus germ seems te be generated under cover and in positions 
where the only moisture found is that given oS by living orga- 
nisms. And on the mildew hypothesis, I assume that the crypto- 
gam which forms on foecal matter appears in the shape of a dry 
mould. With regard to the after-extension of the fungus when 
it finds its way by means of the discharges, into water, I see no 
valid reason why it should not continue its existence in the same 
way, up to a certain point, as the (hypothetical) water-plante of 
typhoid, cholera, dysentery, &c., nor why it should not then be an 
effective poison when taken into the system. That poisoning 
occurs in the rare cases when the typhus germs get into potable 
waters and these are drunk before the water-plant of typhus has 
had time to exhaust its substratum, I can easily conceive possible. 
But that this mode of extension of the disease is extremely rare, 
is probable for two very sufficient reasons — sufficient at least troia 
the point of view here taken. The first is that the peculiarity in 
the origin of the typhus germs cuts them off from the external air 
and from all channels of communication with drinking water — 
save one. The only ordinary and effective way by which the 
typhus germs can taint water would seem to be through the dis- 
(jiarges of an infected person. The marvellous difference this 
makes may be seen on comparing the relative chances of water- 
pollution by typhus and by typhoid germs. Every leaky midden, 
privy, and cess-pit, and every collection or deposit of foecal matter 
in every country, may become accessory to, or instrumental in, the 
poisoning of reservou*s containing water used for drinking pur- 
poses, by typhoid germs. Wherever excrement is exposed on the 
surface, it may be washed by storm-waters into drinking water ; 
and wherever the ground is sodden with excrement, filtration may 
take place in endless ways into wells or cisterns ; and assuming 
that the excrement is tainted with typhoid germs, potable waters 
will be infected. That typhoid water-pollution actually takes 
place on a large scale in most countries is well known. In fact 
the Prince of Wales and Lord Chesterfield were both infected by 
drinking-water, poisoned by filtration from a contaminated source, 
at Lord Londesborough's. But all these avenues to drinking- 
water are closed to the typhus germs. They cannot form on 
exposed excrement in the open air, or on foecal matter in the soiL 
The leakage of excrement receptacles in no way adds to the amount 
of typhus poison evolved in a district, unless when the discharges 
of typhus patients are accidentally added to the foecal matter in 
the saturated ground. Then the excrement may afford pabulum 



for the typhua water-plaat, and if the fluid in tlie earth thus in- 
fected should happen to gravitate by any means intK) a reaerroir of 
drinMng wnttiT, typhna poisoning ma.y take place. But the chances 
are that at least twenty thousand persoiiB are infected with typhoid 
germs, to one person infected «itli typhiia gecma, hy drinking- 

STi. The other reason which appears to rae to exclude the 
typhus genn from being largely causative of the disease by erten- 
sion from its water-plant, is that the water-plant must soon die 
oat. The hypothesis of the mode of erolution of the typhus germ 
involves an early extinction of its aqoatia form of vegetation. For 
the conditions of formation of the hypothetical typhus fungus pre- 
clude its I'eoonverHion from the water-plant to the terrestrial 
mildew, should circumstanoea deprive it of the wat«r in which it 
eiists ; so that it cannot be a means of infecting air and cannot 
propagate itself hy aporules. In the hypothesis of the typhoid 
water-plant [173] it is submitted that the oscillations of ground- 
water play a very important part in determining the amount of 
typhoid poison in the air of a city, as at Munich, by alternately 
drowniBg the mildew and uncovering the aquatic vegetation. The 
same with the cholera water-plant. But the principle cannot, 
manifestly, apply to the typhus water-plant, for the reason that, 
Bupposiog it to be left on the sides of any eicavation by the 
receding water, the surrounding moisture and the air are condi- 
tions inimical to the return of the aquatic vegetation to the 
terrestrial mould or mildew of typhus. As the typhus g'erm could 
not be generated under such oonditionH, it is asHumablj improbable 
that the conditions would facilitate the change from the one form 
to the other. Therefore it aeema likely that the water-plant of 
typhna must always be limited to the partJcular water-aystem in 
which it may be ; and that it cannot pollute other waters, either 
directly or indirectly, through the air, as is assumed to be the case 
with reference to the water-plants of typhoid and cholera. All 
things considered, the actual number of persons infected with 
typhus outside dwellings must he very smaU indeed. In fact the 
little attention this possible source of infection would appear to 
have received, would argue that even if typhus does ever occur in 
this manner, it is not suspected, or detected. I submit that tlie 
hypothesis offered squares perfectly witi the rareness of typhuB- 
poiaonjng hy water. 

S73. The occurrence of typhus under curcnmatances where neither 
crowd-poison, nor want, can have been concerned, and where con- 
tagion cannot be traced, shows that orowd-poison is not an eesen- 
tial factor of the speciflc infective agent. The fact would seem to 
be placed beyond question, for several well-authenticated cases are 
recorded ; and though a thorough contagionist will always have his 
doubts, the evidence seems conclusive. Tbese exceptional instances 
of typhus have proved great hindrances to all those who have 
tried to elicit the causation of the disease. They have always 
stood right in the way of conclusions and have greatly hampered 
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or prevented^ generalisation. They have been anomalies not to- 
be reconciled with overcrowding by any theory, or to be dovetailed 
with it by any hypothesis. Some writers have denied them and 
got over the difficulty that way. Others have dropped them out 
of consideration altogether. But the nuldew hypothesis accom- 
modates itself equally to overcrowding and to no crowding. It 
takes in both phenomena. The fact that typhus is generated under 
such opposite conditions is no bar to the reception of this view, 
which shows how it is that the aerial albuminoid constituents of 
a crowded dwelling are not factors of the infective agent, and how 
want is not a necessary condition of its formation. For all that 
is absolutely required is the presence within a certain confined 
space of a certain amount of foecal matter in a certain state. I 
cannot determine, of course, the conditions as to the quantity of 
space, amount of foecal matter, or its state. I could only approxi- 
mate. But I will not even attempt to do that in my present 
position of absolute ignorance on these points. I wUl merely say 
that I infer, from the imperfect data before me, that dry mouldy 
excrement left in a place of habitation will infect the air of the^ 
place with " low vegetable organisms" capable of producing typhus 
in those who come within their influence: — and this no matter 
how clean the place may be in all other respects, or how free the 
air may be from all other organic impurity. The hygienic 
arrangements of a house shall be in the most perfect state of 
efficiency, and yet the introduction of human excrement into any 
one of its rooms — ^its dormitories more especially — and the reten- 
tion of the material there until it becomes dry and mouldy, shall 
be an efficient cause of typhus among the inmates. It may be of 
rare occurrence that such a thing happens ; but, by the law of 
averages, it will happen so many times in so many years in so 
many millions of houses that foecal matter is voided and left in 
sleeping apartments. Beference has already been made to the 
source of danger in water-closets both as regards typhus and 
typhoid [177]. Typhoid mildew I consider most likely to form 
on foecal matter adhering to the valves or pipes of closets in use, 
and typhus mildew when closets are unused for a time ; — moisture 
being required for the former, dryness for the latter. 

274. It has been generally observed that typhus does not occur 
in the tropics — or that it is extremely rare, if it does occur. 
Genuine typhus it is said is unknown, though fevers of the same 
type are a result of overcrowding. " Putrid fevers" for which there 
is no nomenclature — ^fevers of a hybrid kind, exhibiting the mani- 
festations of typhoid and typhus in strange combinations — ^break 
out on board ship, in unsanitary garrisons, in badly ventilated 
prisons, and elsewhere. I cannot enter fuUy, or at length, inta 
this subject, but I suggest that the explanation of these modifica- 
tions of disease will be found in the different conditions under 
which excrement is placed in torrid zones. When moisture is 
present in hot air, cryptogamic vegetation is more rank and rapid 
and tibe dry powdery mould of typhus is precluded. A typhoid 



mildew may be generatedi, or anotliec form, or many other forma, 
of pOFa^t-e of a. Mudred type may be duToloped. Wten the air of a 
country, on the other hand, is tot and dry, the dryneas may be so 
great as to eihaust tho moisture from organic matter before the 
germination of fungi caa take place. The typhna mould, whioh 
requiroa a certain amount of drynesB to perfect it, may be arrested 
OF prevented by complete desiccation of its aubstratum. With 
regard to the raiiations in the symptoms and lesions of typhus in 
England and elsewhere, they are probably governed by the condi- 
tions under which a particular growth of mould occurs and by the 
special composition of the aubatratnm on which it forms. The 
degree of virulence of the poison is determined by the occidental 
circumstances of its formation. 

275. The disinfection and deinfection of typhns depend upon the 
disoovery of causation. IE that be a mildew, of course the 
destruction of the mildew and of the sporulea and partidea given 
off, ia the end of dieinfecHon. Although this is the clear object, how- 
ever, it will always be practically most difSoult to arrive at. But 
a more difficult problem in hygiene atill, ia that of deinfection for 
typhns. One painful conclusion is forced upon the reflective mind 
in considering this aubject ; and that is the impossibility of pre- 
venting epldemica of the diseaee in many places by any public 
hyeieojc measures, or by any legislative enactments. In England 
and Ireland, for inatance, it seema almost hopeless to espect that 
the conditions for the spread of typhna can be doatioyed, or 
interfered with to any material extent, so long as destitution and 
its accompanimenta shall prevail. The conditions for the 
evolution of the typhoid poison may be almc»t completely obviated 
by saoitary arrangements. Epidemics of enteric fever maj be 
prevented among the poorest and most densely crowded of popu- 
lations. But it is not so with typhus. An effective excrement- 
removal Bjatem may bo enforced in large towna and typhoid 
eqidemica may thus he ahut out from danae popnlationa. But 
thorough as this will undoubtedly prove, so far as typhoid ia con- 
cerned, it cannot do more than a part of the wort of deinfection 
for typhus. For leaving out of consideration for the moment 
the precise cause of typhus, it is evident that its prop^ation to 
an epidemical extent ia mainly dependent on overcrowding. And 
as overcrowding is a direct result of want, it follows that the only 
hygienic meona that can be really sucoesstul are those which will 
relieve want. Whatever may be the nidus in which the typhus 
germa are hatched originallj — whether excrement, or other organic 
matter — it is clear Uiey flourish in dirty, crowded, dwellings. 
Therefore, even when the discovery of the aouree of the typhus 
genu is finally mode, no matter what it may turn out to be, it will 
not be possible to do more, by corporate acts, than to reduce the 
chances of the occurrence of typhus in these dirty, crowded, 
dwellings. It is difficult to see how British subjects are to be 
coerced into cleanliness, or redeemed from want and its conse- 
quences. Typhus epidrauics, therefore, it is to be feared, are of 
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277. The hope I entertained of being in a position to offer the 
reader something more solid and tangible than my own views in 
support of the hypothetical mildew^ and^ consequently, of the 
theory of causation of dysentery, has not been realised. Unfore- 
seen obstacles have stepped in to obstruct and delay the proposed 
microscopical observations ; and the germ which I had counted on 
is not forthcoming. It is unfortunate for many reasons, but it 
cannot be helped. I must be content to send this forth so much 
the weaker by the absence of the material stay on which I had 
half calculated, and on the strength of which I have spoken here 
and there with more confidence, perhaps, than exact knowledge 
justifies. It has indeed been urged upon me, by those on whose 
judgment I should generally be disposed to rely, that I should 
withhold the publication of these speculations on disease germs 
until I, can produce some more satisfactory evidence to their 
soundness. It has been observed, perhaps truly, that there is no 
real work in them; that they are merely suggestive and prove 
nothing whatever : whereas if I waited until the parasites which I 
believe to infest foecal matter were some of them made out, and 
the hypothetical mildew of dysentery haply connected with its 
assumed substratum, there would be completeness and finish in 
the argument. Practical and scientific men might then be more 
inclined to look into the subjects mooted ; but, as the case stands, 
they whose opinions have weight in the world are not likely to take 
up unsubstantiated views ana speculative notions, and to examine 
them with any care or consideration. 

278. To this kindly-meant advice I have not deferred — ^though I 
cannot but admit the force and justness of the observations so far 
as they go. But a year or more might elapse before a microscopist, 
enabled to devote Ins whole time and give his undivided attention to 
the subject, could conduet so many sets of experiments as would 
be necessary for thorough elucidation. And if the microscopist 
failed after all in bringing out the results I anticipate, I confess I 
should not take the negative disproof of one man to be conclusive. 
Nor on the other hand if he succeeded in establishmg the correct- 
ness of the hypothesis by finding the cryptogam, would the world 
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at large occspt the teBtimonj of one witness. Judging bj the 
reception of Dr. SalisboiyB important discovery of the ague-plant, 
it might be many years before seta of obaervations made in Aub- 
tralia would be repeated by the lavans of Europe. Tbe leamud 
might keep the fate of the djsenterj-plant [if found ia Victoria] 
hanging suspended indefinitely. That which is now in the womb 
of time might, it brought torth prematurely and irregularly in this 
colony, ba left in the cold like its elder cryptogamic "American 
Couain " — on the Fahnella side. 

279. But a, still more important reason weighs with me and 
impels me to publish at once. If , as I believe, the prevention of 
dysentery may be compassed by the airaple means I aaggeat, I 
consider I should not be justified in awaiting the complete verifi- 
cation of hypothetical views which may, or may not be, sound. 
The nature of the dysentery germ can be determined only by the 
microscope ; and this must in any case be the work of time. But 
in the meanwhile a large moss of diaeoBo may be prevented — by 
empirical means, no doubt, yet it would be sheer folly to decline a 
gooii because its goodness is not clearly understood. It the 
source of the dysentery germ can be made clear and some rough 
notions of the conditions under which dysentery occurs can be 
gathered; and if, in consequence, practical measures which shall 
have the efiect of stamping out the disease entirely can be at once 
taken, it is of no such great momeat to learn precisely what the 
germ is — so far as dysentery itself is concerne<£ While therefore 
the more complei: and really more important part of the investiga- 
tion must be left to skilled labourers, the less learned may 
very readily test the value of the hygienic esipedients suggested. 
The arguments advanced in support of this part of the subject 
may possibly attract the notice of some of those in command of 
large bodies of men placed where dysentery, in the present state 
of knowledge, ia almost certain to be engendered. And perhaps 
the ertremely simple form of sanitation lec^uired to ward olf this 
fearful scourge may be tried. If it be done on a large scale 
hnndreda and thousands of lives "light- possibly be saved while 
philosophers are discussing how it is done. Therefore I have 
decided to let this go as it is — " scarce half made np." 

2b0. Although the enforced separation of the sulject of 
dysentery into two parts may give an awkward air to this wart, I 
am nob sure but the division may not have' had its advantages. 
It has enabled me to exhibit the relation of the disease to a group 
of diseases, many of which are so closely connected by their com- 
mon origin with dysentery that it ia impossible to consider tbe 
causation of any one of them, without trending on the causation 
of all the others. And it may have enabled the reader to appre- 
hend more readilj the vast eitent and ramifioations of the enquiry 
as to dysentery. It may have served to give him a glimpse of the 
enormous influence that the pernicious material which I take to be 
the cause of dysentery exercises throughout the world. It may 
have shown hi in the priceless value that the true diaeoveEs at ^Aisi 
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dysentery germ would be ; and he may nnderstand my anxiety to* 
have the cryptogam of that disease perfectly demonsb».ted. For 
it would have converted what may now^ perhaps, be looked on a» 
the creations of a dreamy mind^ or as the mere brain fancies of a^ 
man possessed with one idea, into solid inductive reasoning upon 
a sure foundation. It would have given life to what may now be 
a dead letter. For I do not hesitate to say that if only a little of 
the mucology of human excrement had been made out ; if only one- 
of all these various diseases had been successfully connected with 
a mildew on f oeces ; — if the cryptogam of dysentery, for instance, 
had been found — I do not hesitate to say that the conclusions aa 
to the other diseases mvst have been substantially correct. By all 
analogy and induction I maintain that if I am granted a mildew 
on excrement as the efficient cause of dysente^, I prove that a 
mildew on excrement is the efficient cause of cholera. There is no 
escape from the logical inference. And I say confidently that, on 
the same premiss, nothing else can be the efficient cause of typhoid 
fever. In the present aspect of the question, however, I can only 
submit that excrement under certain conditions will, in some 
way or other, cause dysentery; and that under other condi- 
tions it is probably concerned, in some way or other, in the- 
causation of the other zymotic diseases. The gap between the 
ground I now take up and the position on which I should 
have stood, if I had had the dysentery germ firm within 
my grasp, is a wide one. Looking into the near future, how- 
ever, I see that that gap will be closed up by the discovery of 
the dysentery germ. And on the faith I have that it is a mildew 
on excrement, I leave my hypotheses as they are; and I now put 
in my claim, prospectively, to a share in the discovery ; and also 
to shares in the contingent discoveries of the germs of cholera, 
typhoid fever, typhus, and aU the other diseases enumerated. Let 
who may have the glory of the actual demonstration of these 
germs, I warn them tibat if they occupy and cultivate my ground 
and bring forth fruit, I shall exact my droits de Seigneur. I must 
at least have my peppercorn. But this is idle talk. I shall envy 
no man his just title to the honour that will be his due, if he shall 
succeed in evolving the causes of these diseases by real work — a- 
very different thing from spinning hypotheses. I can distinguish 
between substantial things done and speculative things suggested. 
The most promising idea is as nothing to a practical result. An. 
acre of performance is worth the whole Land of Promise. And so- 
to tiie theory of the causation of dysentery — ^f or I have a theory 
now to handle — not a pure hypo^esis. In this particular fields 
whoever gleans will find little left but the germ and the pre- 
cise mode in which it produces its specific effects in the human 
system. The actual source of the germ, and the conditions under 
which the germ is evolved, and the method of preventing the 
evolution of the germ, and, therefore, the occurrence of the disease 
— nearly all that is essential to practical hygienic measures in fact 
— IB already garnered. Whether the germ be found or not, the 
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BdeinfectioD for dysentery caji even now be mnde near!; perfect. 

FjUiy nation ma; cid itseU of epidemics o{ the &ia at will, if the 

«rm he never diBcovered. And if it be discovered, it will make 

o material alteration, prcbably, in the aanitaj? means to be em- 

■^oyed— nnlesa with a. view to the prevention of other diaeoees at 

Kwe same time. If I aball succeed in Bbowiug this tangible good, 

Tit may be legitiniately conaiderod as ho mnoh work done — even 

"Ikongh done imperfectly. 

DYSENTEET DJ NEW HOLLAND. 

' 281. I propose in the first place to take dyseutery from an Ana- 
I A^ian point of view. I eball cite instances of the occurrence of 
tiie disease in New Holland and state the infereacea I draw from 
them. I shall pass on then to the dysentery of other uonntries; 
and teat the four propositions sahmitted on the causation of the 
flu by the Ught of medical and historical records. This is the 
general outline, but it is out of the question to adhere to any pre- 
cise rules or eiact modes. I begin with this country, both because 
I am more familiar with events here, and because the causation of 
dysentery is, perhaps, more perfectly and more vividly brought out 
by the epidemics on the various gold-fields, than by similar oiit- 
breaka in other lands in modem times. Taken na a whole, indeed, 
the facts in connection with dysentery in New Holland are bo 
highly illustrative of its caasation, that there is no absolute need 
to travel elsewhere for proof as to its origin. Aa these facta, how- 
ever, may not bo generally known, and if simply related by me 
might be Questioned, or doubted, or discredited, I will supplement 
them by facta derived from Bonrcea which shall not admit of doubt 
or question. 

283. Before treating of modem dysentery, it will be oa well 
to go back to the first attack of the malady in thia country of which 
there ia any account. And this was almost aimultaneoua with our 
taking posseaaion. In White's Journal of a, Voyage to Hew South 
Wales, the writer, who was Surgeon-Oeneral to the Forces, enters 
" on the 29th of Jan. 1788 :— In the course of the last week, all the 
" marines their wives and children, together with aU the convicts. 
" male and female, were landed. The laboratory luid sick tents 
■' were erected, andj I am sorry to say, were soon filled with 
" patients afflicted with the true camp dysentery and the acurvy. 
" More pitiable objeete were perhaps never seen. Not a comfort 
" or aonvenience could be got for them, besides the very few we 
" had witb us. His eicellency, seeing the state these poor objects 
" were in, ordered a piece of ground to he inclosed, for the purpose 
" of raising vegetables for them." 

283. What waa the cause of thia outbreak of dysentery so soon 
after landing on the shores of Fort Jackson ? Waa the diaeae^ 
endemic from malaria? Or was it brought thither by contagion V 
" a it Bpontaneously generated by the new comers? The 
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qnoBtion of malaria on AnBtralian soil has already been dealt witt 
[259, &<i.] It could not have bean the caose. As regards aoa- 
t^on, it appeara that the tranEport ships conyeying this, the first 
batch of ccnvicte, vote attacked with dysentery shortly after 
leaving the Cape. They sailed on the 13th of November, 1787, 
and on the i7th Wbits says': — " The wind variable, inclining to 
" the southward and eastward, with hazy weather, an epidemic 
" dysentery appeared among the convicts, which very soon mads 
" its way among the marines, and prevailed with violence and 
" obstinacy until about Christmas, when it was got under by an 
" nnremitting attention to cleanlinesH, and every other method 
"proper and essential for the removal and prevention of contc- 
" gioiL, It gives mo pleasnre t£i be able to add, that wa only lost 
" one person by this oiaeaae, violent and dangerous as it was ; and 
■' that was Daniel CressweU, one of the troops intended for the 
" garrison ; who was seized on the 19th of November and died the 
" 30th of the same month, the eleventh day of his illness. From 
" the commencement of his disorder, he was in the most acate 
" agonising pwn I ever was witness to ; nor was it in the power of 
" medicine to procure him the shortest interval of ease. His case 
" being a very singiilnr one, I have transmitted it, with Bome 
" others to a medical friend," &o. The neit entry on this sutgect 
is made 20th December — " I riaited the Prince of Wales, where I 
" found some of the fomale convicts with evident symptoms of the 
" senrvy, brought on by the damp and cold weather we httd lately 
" eiperiencod. • • » On those days the scurvy b^|Un. 
" to show itself in the Charlotte, mostly among those who had the 
" dysentery to a violent degree ; but I was pretty well able to keep 
" it nnder, by a liberal use of the essence of malt," &a. 

284. The Sojgeon General makes no further reference to d^en- 
teiy, either before the fleet arrived, or after the convicts ware 
landed. Assuming that the attack of dysentery had been " got 
under " about Christmoa, there would have been an interval of a 
month or thereabouts brfore the patients began filling the sick 
tents. It -wBa not until the people — 1030 souls all told — had been 
on shore for awhile that the disease broke out again. This at 
least is tlie conclusion I draw from the somewhat obscure and 
impecfsct narrative. Assuniing this, there is nothing conclusive 
npon the point as to the introduction of the flui into the country. 
Contagioniats might consider the outbreak on laud a revival of 
the epidemic at sea, and might account for it on the supposition 
that lingering seeds of the disease yet remain on disembarkation, 
and germinated rspidly under more favourable conditions. Cer- 
tainly the account admits of this way of eipJaining the fact of the 
recurrence of dysentery. For there can be no doubt that the 
egression "got under" is vague, and that dysentery is not a 
oomplaiat to be stamped ont in six weeks. Such an epidemic as 
that referred to would probably leave a few ohronin cases to be 
imported into the settlement. Therefore those who hold to the 
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elsewhere in New Holland, I conclude it 
taueoas genetation of the flui. And, 
ttttflct on Bhipboard was clearly ft result of the creation of the 
Kerma de novo. For the convict fleet I&y four weeks at the Cape ; 
during which time no mention is made of dj»eat«ry, either hy 
White, or CoUina, or Hunter, or any of the norrirtors of the event 
which happened on the voyage. Besides it will be noted that 
" epidemic dysentery appeared among the eonuicis, which very aoon 
"made its way among the marines." So that even supposing the 
malady was prevailing at the Cape while the tranaports were there 
and that the historians omitted to . chronioie it, the convicts 
were the last persons on board to have contracted it by con- 
t^on. The Bailors and marines might have gone on shore 
but the felons would have been confined to the ahipa. The only 
aasQinptioti left to contagianists by which to account for the 
oommencement of dysentery among the convicts, is that the 
affection was raging at the Cape nnknown to the visitors, that 
some water-casks were filled with "bad water" and some with 
untainted water, and that the former waa supphed to the criminals. 
There is no other way of eiplaining this epidemic among the 
convicts by communication with an infected source ; and it is 
not a satiSaotory one. It involves too many improbable oon- 
junotores. 

3S6. The interpretation I put on the outbreak of dysentery in 
the settlement on the shores of Port Jackson, is far more simple 
than the explication that it waa a resuscitation of an epidemic 
wbiub ocaurced on board ship from contagion, at the Capo. 
Over a thousand people were landed in the bush without 
latrinal arrangements or oloset accommodation of any kind. The 
natural result followed — an accumulation of fiscal matter on the 
surface of the soil within a short distance of the encampment. 
The convicts of course would be kept from atrayiag far; and the 
hostility of the natives prevented the others from separating them- 
selves from the main body ! so that the whole party, cooped up for 
the first month within a small area, waa surrounded by excreta 
deposited only ao far off as decency demanded. Here there were 
all the conditions for the development of the dysentery germ — save 
one. Moisture at the end of January in N. S. Wales ia not 
□ommon. At that period the atmosphere is generally dry and the 
country parched. Unfortunately for the newly arrived settlement, 
an exceptional fall of rain came in less than a week and supplied 
the only condition wanting for the production of the germ. White 
_;iays; — "Feb. let. — We had the moat tjemendous thunder and 
ightning, with heavy rain, 1 ever remember to have swhix." 
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On the next day — " This morning five sheep, belonging to the- 
" Hentenant-gOTemor and quarter-master were killed by lightnings 
" nnder a tree." No more need be said. In that climate, with 
these conditions, this attack of dysentery was a consequence. 

287. Following up the history of the penal settlement for many 
years, there are no more accounts of epidemic dysentery on so large 
a scale and with such fatal results as this first outbreak. For 
although the Surgeon General does not mention the mortality. 
Governor Collins says, speaking of the landing : — " The tents for 
" the sick were placed on the West side [of the Cove] ; and it was 
" observed, with concern, that their numbers were fast increasing. 
" The scurvy, that had not appeared during the passage, now 
" broke out ; which, aided by a dysentery, began to fill the hospital, 
" and several died." [I may observe also that Lieut.-Col. Collins 
corroborates White's account of the rain. " The weather during 
the latter end of January and the month of February was very 
close, with rain, at times very heavy, and attended with much 
thunder and lightning." — ^p. 20.] But after this foretaste of 
epidemic dysentery on Australian soil there were no further serious 
attacks. By degrees the settlement shaped itself more in accord- 
ance with English notions. The provisional arrangements that 
were compulsory at first, were soon discarded for rough con- 
trivances by which the evolution of the dysentery germ to any 
large extent was precluded. As the successive shiploads of felonry 
arrived at Port Jackson the convicts were generally attacked on 
landing; on which Col. Collins (August, 1791) observes — "It 
" might have been supposed, that on changing from the wholesome 
air of a ship's between-decks to the purer air of the country, 
the weak would have gathered strength; but it had been 
observed, that in gener^, soon after landing, the convicts were 
affected with dysenteric complaints, perhaps caused by the 
change of water, many dying, and others who had strength to 
overcome the disease, recovering from it but slowly." It was 
not the water however. These fresh batches were landed under 
somewhat similar conditions to the first arrivals. It was some- 
little time of course before they could be quartered and placed on 
the same footing with the others. They could not all be absorbed 
into comparatively civilised life at once, but had to pass through 
the same phase of existence with all settlers in the bush. Hence 
surface pollution and its attendant dysentery. Nothing more is 
heard however of dysentery epidemics. For although dysentery 
has figured largely on the bills of mortality of N. S. Wales ever 
since the colony was founded, a wide-spread propagation of the 
disease has been impossible. Endemic attacks have occurred 
yearly, at particular seasons, at those spots where a small amount 
of surface defilement of the ground has taken place; and they 
occur there still, as they do in this colony and all the Australian 
colonies : but it was not until the discovery of gold threw men 
together by thousands in the heart of the bush, that the original 
epidemic was repeated. 
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288. Fliudera landed Bome men to dia of dyBentery in Sydney in 
the year 1803; and, as his account oE the diBaase is interesting- and 
instiactive, I insert it here. When cruising in Torres Straits in 
the Investigator, the ship's company becttine affected with scurvy. 
At page 247 of his Voyage Flinders eaje, " I was myself disabled 
by aoorbntic sorea;" and the survey on which he was engaged had 
to be given up. South-west winds having driven him towards 
Timor he " jndgedit advisable to obtain refieshments there." He 
diopped anchor in Coapang Bay on Slst March 1803-. The laveati- 
gator Bailed again on the 8thof AprU. During her stay partof the 
ship's company were allowed on shore. Captain FUnders and 
some of his "prinieipal officers and gentlemen" dined with the 
Dutch Qovemor at hia residence. "To judge," says Flinders, 
" from the appearance of those who had resided any lengUi of 
" time at Coepong, the climate is not good; for even in eompaj'ison 
" with ua, who had suffered considerably, they were aiolily looking 
" people. Tet they did not themselves consider the colony ua- 
" healthy, probably from making their comparison with Batavia ; 
" but they spoke of Diely, the Portugese settlement, as very bad in 
" thiareapeot. CaptainBaudiuhadlosttwelremenfrom dysentery, 
" during his stay at Coepang." On the 21st of April there is the 
following entry : — " Dull weather, with frequent heavy rain, thuii- 
" der and lightning, had prevailed from the time of leaving 
" Coepang, and it produced the same eOect upon the ship's com- 
" pany as similar weather had done before in the Gulf of Car- 
" peataria; tor we had at this time ten men in the sink list with 
" diarrhcea, and many others were slightly afiected. It seemed 
" possible that the change of food, from salt provisions to the 
" fresh meat, fruit and vegetables of Timor, — a change by which 
" I hoped to banish every appearance of scurvy, might have had 
" an influence in producing the disease ; and if ao, it was avoiding 
" ScyUa to fall upon Cbarybdis, and was truly unfortunate." In 
May I find — "From the a7th of April we steered eight days to the 
" S.8.W." "The diarrhiKa on board was gaining ground, not- 
" withstanding all the attention paid to keeping the ship dry and 
" well aired, and the people dean and aa comfortable as poaaible. 
" Some of the officers began to feel its attack." On the 17th of 
May the boatswain died. On the tSth W. Hillier. " one of ray 
" best men, also died of dysentery and fever b^ore quitting 
" the bay, and the aurgeon had fourteen others in hia list, unable 
" to do any duty. At hia well-judged suggestion," • • * 
" mora room was made for the messing and sleeping places ; and 
" almost every morning they were washed with boiling water, 
" aired with stovoa and sprinkled with vinegar, for the surgeon 
" considered the dysentery on board to be approaching that state 
" when it becomes contagious." On the 21st of May : — " The 
" sickly state of my people from dysentery and fever, as also of 
" mys^, did not admit of doing anything to cauee delay in oar 
"arrival at Fort Jackson." May 23 — "This day James Qreen- 
*' halgh, aergeact of marines, died of the .dysentery." M.B.-3 3ft — 
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When I contemplated eighteen of my men below, several or 
whom were stretched in uieir hammocks, almost without hope, 

" and reflected that the liyes of the rest depended upon our speedy^ 
arriyal in port/' &c. " On the 2nd of June we lost John Draper, 
quarter master, one of the most orderly men in the ship ; and 
it seemed to be a fatality, that the dysentery should fal£ 

" heaviest on the most valuable part of the crew." June 8*- 
Whilst beating against this foul wind, the dysentery carried oflT 
another seaman, and had the wind continued long in the same 
quarter, many others must have followed." On the 9th of June 

they were landed at Sydney; " but four were too much exhausted^ 

" and died in a few days." 

289. The allusion to the Gulf of Carpentaria refers to some* 
illnesses, not apparently of a very serious character, for the following : 
is the only enbry, made in the preceding February, with regard 
to them: — *' Several of our people were ill of diarrhoeas at this^ 

time, accompanied with some fever, which was attributed by the 
surgeon to the heat and the moist state of the atmosphere ; for 
since December, when the N.W. Monsoon began, not many day& 
had passed without rain, and thunder sqimlls were frequent.. 
Exposing the head uncovered to the sun, more especially if '^^ 
engaged in strong exercise, was proved to be very dangerous 
here ; I lost one man in Blue-Mud Bay from a want of due pre^ 
caution in this particular, and at this place two others very 
narrowly escaped." But there were no deaths from the diarrhoeas 
and fever ; and the probability is, therefore, that when the Investi- 
gator got to Timor on the 31st of March, there had not been a 
case of dysentery amongst her crew up to that time. 

290. This account of ship dysentery contracted at an infected 
port is a good typical account of ship dysentery. It is bristling 
all over with points as to causation; but the principal one to be- 
noticed now, is the contrast between the coast of Australia and 
any of the inhabited islands off the North coast and on the other- 
side of Torres Straits. The Investigator had been running along^ 
the Australian coast from Fort Jackson for months, during which 
time the crew had gone on shore frequently for water and had met 
with large numbers of natives here and there ; and yet there is 
not a sign of malaria at any part of New Holland. No sooner, 
,however, is a Malay population met with than the most deadly 
malarias of all kinds are sure to prevail. [I have not quoted the- 
account Flinders gives of fever in Timor, but it is worth reading.^ 
And the Malays found active coadjutors in the fabrication of 
specific poisons in the Portuguese of those days. That people- 
have been great planters of colonies in every part of the world ; 
and wherever they have taken root, dysentery, "putrid" fevers,, 
remittents of the most fatal type, yellow fever, cholera, and every 
zymotic disease that could possibly gain a footing in the latitude- 
in which they were, have gathered round them. It matters not 
where you go— east or west, in either hemisphere, in the tonid 
xone and in semi-tropical regions — ^ifs always the same story^ 
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[ The Portugaese settlemente are eure to have dyaantery, at any 
[ late, permanently attached ; and geaemlly Boma one or two other 
(pideinical febrile difleaaea hanging about as welL The Spaniards 
UBo have proved nearly oa certain extensive breeders of infection. 
These two nations were notoriously the most regardleas of any 
Baropean nation up to a recent period, of the mode in which they 
disposed of their excreta. The Dutch also, Etraoge to say, were 
UQch the same before and at the beginning of this century. They 
were far more cleanly thaa the English in the interior of their 
honseB, OS Sir W. Temple found when ha spat on the floor — 
"having a great cold" — whilst dining at Mons. Hoeft's, and 
" a, tight handsome wench [that stood in the room with a clean 
•' cloth in her hand] was presently down to wipe it up, and rab 
"the board clean." But while the Hollander haa been sorupu- 
loualy neat and abhorrent of dirt inside his dwelling, he has not 
been so mindfol of outside polhition, or of public decency, as the 
Briton. That reform in national customs whieh ended in the 

gneral population of England resorting to the use of receptacles 
: their excreta, preceded a similar reform in Holland by nearly a 
century. Hence the state of Coepang', Batavia, and the other 
I Dutch settlements in the East, at the beginning of this century. 
I The Eritish possessions were malarious also, it is true ; but where 
the Englishman got a permanent (ootiug and settled himself 
} down to live, he surrounded himself with the means of observing 
i privacy as regards natural functions and also took especial care to 
I ifistrict the excreta of his household to certain defined places — 
I Inattera about which the other nations did not then appear to be 
ir solicitous. The result has been that a purely English qnar- 
_ in a tropical city has always been less malarious than a purely 
I iputch quarter. At least it was so. Now the Hollander would 
--- I to have gone ft long way ahead of us in practical hygiene, 
le may contrast the sanitary measurea taken at Batavia with 
:e adopted at Calcutta. To be sure the Dutchman has rather 
nmary way of settling native qu^tions. He does not allow 
lelf to be poisoned out of a scrupulous regard for the feelings 
le race be has subdued. What hs thinks ought to he done, he 

. 3, with directness and singloness of purpose. He haa no Exeter 

I Ball. 

.. The voyages of the Beagle from 1837 to 1S43, as given in 

lin Stokea's Disooveriea in Anstralia, were some of them over 

i,me tracks as those of the Investigator in 1803, There are 

I ,«ome interesting facts, illustrative of malaria, in Captain Stt^es's 

tive, to which I will briefly allude. The Beagle anchored in 

's Road, Swan River, Nov. 15. 1837. Stokes says :—" The 

h Nov. was fixed for our departure, when moat unfortunately 

itain Wickhara, while on bis way to Perth, waa attacked with 

evere dyaenteij, and continued so ill that he could not be 

■■liroiight to the ship till the end of December." There is very 

ii^e more said of this attoclc, except that Captain Wickbam could 

ITpot shake it olf. The sloop in course of time went to Timor, anii 
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the following entry occors: — "On every hill was presented the 
" contrast of redundant natural verdare* clothing its sides and 
*' smnmit, and of caltivated fields along the lower slopes. Th^ 
by irrigation are turned into paddy pl^tations, the winds blow- 
ing OTcr which give rise to those insidious f evers^ intermittent, I 
am told, in their character, which are so prevalent at Goepang, 
" as well as dysentery, from which indeed the crew of the Beagle 
" afterwards suffered." They were in Coepang in July. The next 
allusion to the matter ia : — " fVom the very debilitated state of 
" some of the crew, from dysenteric affections contracted at Timor« 
"we were not able to leave Swan Eiver before the 25th of 
October." 

292. In 1841 Captain Wickham retired from the command of 
the Beagle and Captain Stokes was appointed to her. Captain 
Wickham "had never thoroughly recovered from the attack of 
" dysentery he experienced on our first arrival at Swan River." 
The foot-note at p. 362, YoL II., is so important that I must ex- 
tract it in fulL Captain Stokes says — "The following remarks 
" from Mr. Bynoe, on the climate of Northern Australia, oorro- 
" borate the views put forward in the text : — " 

' 1 find on a reference to the Medical Journals, as well as to a 
' Meteorological Table kept by me during a period of sixty years, 
' on the coasts of Australia, that we had no diseases peculiar to 
' that continent, and I am led to believe it a remarkably healthy 

* country. On the North and North-West coasts, where you find 
' every bight and indentation of land fringed with mangroves, 
' bordering mud flats, and ledges formed by corallines in every 
' stage of decomposition, with a high temperature, no fevers or 

* dysenteries were engendered. 

' Our ship's company were constantly exposed, in boats, to all 
' the vicissitudes from wet to dry weather, sleeping in mangrove 
' creeks for many months in succession, pestered by musquitoes 
' during the hours of repose, yet they still remained very healthy ; 
' and the onl^ instance where the climate was at all prejudicial (if 
' such a term can be applied) was in the Victoria river, on the 
' north coast, where the heat was, at one period, very great, and 
' the unavoidable exposure caused two of the crew to be attacked 
' with Coy^ de Soleil. 

' Our casualties consisted of two deaths during our stay on the 
' Australian coast, one from old age; and the other, a case of 
' dysentery contracted at Coepang.' 

' It may not be uninteresting to state, that from the time that 
' Port Essington was settied in 1838, up to the period of our last 
' visit to that military post, and for some time after, no endemial 
*' form of disease had manifested itself, and the only complaints 
' that the men had been suffering from were diseases such as were 
' usually to be met with in a more temperate clime, and those were 
' few. But we must take into consideration their isolated position, 
' the constant sameness of their life, their small low thatched oot- 
' tages, mostly with earthen floors ; their inferior diet, and also 
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■* the abeenee or scoatineBS oE vegetobles. Moat oi the men, more- 
*' over, experience n constant yearning for home, which, yearly 
' iucreaBine, terminates in despondency, and leaves them open to 
' attacks of diaeose. Suorbutic symptoma were at one period vei? 
"' prevalent, arising principally from the poor form of diet ; similftr 

* casea occiirred in a former settlement on that part of the coast, 
'from the same causea; but although Port Essingtoa baa been of 

• late Tiaited by aiofcneas, I do not oottsider it by any meanB an 
■■* imliealtby apot.' 

293. There is one more referencemadetodisease by Capt, Stores 
iuid a aignifloant one. The Beagle visited Timor again and ahe 
..liled from Coepang on the 24tb of SBptembar, 1841. On the 26th 

I ■ the firat lieutenant, the surgeon, and the master, were seized 
I " with a violent attack of cholera, vbich laated 'ii hours — another 
P -•• evidence of tiie unhealthiness of Timor." 

294. The reader will note that tbe only inatances of infectious 
diaeaae during the voyage of the Beagie occurred at the Swan 
Eiver settlement, where Capt, Wickham was attacked with 
dysentery, and at Coepang, where the crew also contracted tJiat 
diseaae, and where tbe slight touch of cholera waa eiperionced. Aa 
with tbe Investigator so with tbe Beagle ; neither of these vessels 
foond the elightest indication, of any malarious disorder on any 
part of the Australian coaat frequented by the indigenous races 
only. Capt. Wickham fell among Europeans. It is unnecessary to 
go further into the accounta of tbe numerous voyagers who have 
explored theae aeaa. One and all bear testimony to tbe aalnbrity 
of the Terra Australia ; and to the insalubrity of the Malayan 
lalanda. If now we turn from the vast extent of the ooaat of New 
Holland to the interior of the country, the same remarkable im- 
munity from zymotic diaeaaea will be found. There is not a single 
inatanae of diaeaae of this stomp in any one port of the whole 
continent among the aboriginal races ; while in the instances 
in which exploring parties have been visited with disease of any 
kind, the viaitation haa been nnconnected with indigenous malaria 
— except the ague miasm. Even in Capt. Sturt's eipedition into 
Central Auatn^osia when all the officers of tbe party were alTected 
with scurvy, and Mr. Poole died of it, tlxere is no mention of 
dysentery or fever. The dysentery spoken of in tbe disastrous 
exploration oE Bnrke and WillB was probably a misnomer. It waa 
a bowel complaint acoompanied with tormina, and perhaps t«nes- 
mua, brought on by eating " nardoo" — the fruit of an acrid 
cryptogamio plant — Marailea qaadrijlda. So also the dysenteric 
affection eiperienced by Governor Eyre on two occasions daring hia 
memorable journey along the coast. The diarrhisa both be and bis 
faithful black boy Wylie had, came on after killing a borse and par- 
taking of the dried flesh toofreely. They recovered at onco as aoon 
as their Byat«ma bad got rid of the noxiouB material. The dysentery 
alluded to in Davia'e Tracks of McEinlay across Australia, p. 207, 

i£ probably true dysentery — the only case ot the kind I have met 
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with in Austcfllian eiplocation. Ab I beliere it to be unique, 
have endeaToured to trace it out to its causation ; and to my 
the eiplanatdon is simple. The entries occur as foUow : 
"Uth." [Jan. 1862] "Bell taken very itl with cramp 
stomach. We thought he was going to die right oS. no waa 
quite doubled up and conld not epeak, I gave h^m some medi- 
" c:iiie which Teetorod him in a short tjme. At one time we thought 
" it waa really oil up with him."—" ISth. Bell and I very ill from 
*' dysentery. The heat did not contribute to our recovery. Tha 
" Bun comes tlirough tbeae American drill tents [I waa about to 
" say ' Hie"] ■unthov.t winking."—" 16th. We are still very ill, and 
" yesterday another of the party, Maitland the coot, waa taken 
" with the same disease. He suffered very mnch at first. It must 
" be the weather, or the water, or perhaps both combined. Mr. 
•■ McKinlay and paj^y retnmed about 1 p.m. and found us on our 
" beam ends. The sooner we are out of this nasty hot and dcUy 
" camp the better." 

[Mr. McKinlay's own journal containa the following: — "16th. 
" Arrived at camp at 2 p.m. Found aome of the party, viz.. Bell, 
" Davis, and Maitland, laid up with dysentery, the former eerioualy. 
" Have made up my mind to leave this, after one day's spell tor 
" the camels, &nd go back to diSorent water, aa this must contain 
" seme medicinal properties that I am ignorant of, and affeots all 
" of US more or less — no doubt the weather has a, good deal to do 
" with it ; the heat is fearfnl,"] 

Davis continues. " 17th. Intensely hot and oppresBive. Kot 
" very good for the sick fellows. I (Davis) am better, but the others 
" are not. It ia the general opinion that there must be something 
■' in the water that makes ns all ao unwell."— " ISth. We are off 
" from this infernal sickJy hole." — " 19th. We bathed to-day. 
" Bell still ill. Bathing will soon set ns all right."—" 22nd. Tha 
" sick slowly improving." — " BSrd. This is about the nicest camp 
" we ever had, and the bathing, don't mention it. Bell is better, 
" but he has had a stiff time tj it." Nothing more is said about 
Bell's dysentery. The party camped by this good water-hole and 
Hc!Kinlay set them to ^g wells [for employment]. On the Slat I 
find the following — referring to a pool of putrid water fallen in 
with away from the camp: — "What ia it that tnms the water 
" bad ? Is it the accumulated dung of the wild fowl, and the ex- 
" cesaive heat of the sun, or what is it P This I leave to more 
" scientific men than myself" [25S]. 

"Feb. lat. The fellows still sick after their meals; Ned very 
■■ bad. also Maitland, but I have escaped the infliction." — "8th. 
" Eaining splendidly." — " 9th. It is still raining."^ [10th. Party 
left camp) "15th. Mr. McEinlay taken violently ill with dysen- 
" tery" — " Mr. McKinlay very ill this afternoon ; he mnat have a. 
" very serious attack, aa his lace is very much pinched * — '^'" 
" morning, and he walks really very ill indeed," — " 16th. 
" in camp. Mr. McRinlay in hia tent all d&y, and looks T 
" ever."-" 17th. Mr, MoKinlay still very iU."— " 19th. 
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f yroB token eo ill by the way that we were imable to g'et him to camp 
I •■ that night." — " aSnd. MoKinlaj quite well to-day and Middletou 
'.' improving." And during the remainder of the journey there is 
fto more dysentery. 
296. Assunung the malady by which five out of tliiH party of 
I seven were atta^ed in. the interior of New Holland to have been 
.. i dysentery — and McKinlay was too old and esperienced a. 
Oolonist to have confounded diaxrhcea with dysentery — several 
most interoating matters present themselves for consideration. In 
the first place the little party started from Adelaide in the middle 
of August 1861, and b^ore the end of September they left all 
traces of the white man. From the commencement of the journey 
until the 14th of Januiuy 1862, there is not a word about dysen- 
tery in Davis's Journal. For three months and a half they had 
not seen a hut occupied by an European. The brea^king out of 
dysentery at Lake Blanche, where they were encamped at the 
time, was therefore as pure an instance of an endemic disease as 
could well be ooneeived. Contagion ia completely shut out — from 
European sources. It remains then to consider from what other 
causes it could have sprung. The chances against contamination 
from tho natives are enormous, For sotting aside the fact tliat the 
aboriginala in tlie neighbourhood had shown no signs of the dis- 
ease, it is marvellously unlikely that the eiploreca should have 
fallen in with a tribe difiering from all other txibes that had ever 
been met with in any other port of Australia. Then as regards 
water-pollution, or water containing material capable of causing 
dysentery, it would be singularly straoge if they happened to 
camp on the only two water-holes that have dysenteric qualities — 
the only two samples of "bad water" — in the whole of New 
Holland. 

296. It appears to me that the explorers, while camped for 
several days, brought this attack of dysentery on themselves by 
some error connected with the disposal of their excreta. At one 
camp the weather was hot and oppressive^which in Auatralis 
means that the air contains moisture — with thunder and light- 
ning ; and at the next camp tliey had abundance of rain. Sup- 
posing therefore the iadividuala of the paxty went only a short 
distance from the camp to void their excreta, there wero all the 
conditions for generating the dysentery germ and tor the infection 
being carried by a favouring current of air to the tents. As these 
attacks of dysentery are the only attacks I find recorded in 
exploration annals, 1 am somewhat inclined to the opinion that 
the camp regulations as to eioretious wero not carefully attended 
to, or not clearly laid down, or not understood, or not thought ot. 
The party, I suspect, did aot reflect sufficiently upon tba difference 
between a camping place for one night and a camp where they 
were to halt for several days. The men at ths dep6t that SfcurC 
left when he endeavoured to penetrate into the centie of the con- 
tinent did not contract dysentery. Nor did the encampment 
""« £rah£, left at Cooper's Creek by Burke and Wills, eipe- 
>e a touch i:^ the disease all the months they remained there. 
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397. In fine after an attentive perusal of most of the woria of 

le explorers, I have been unable to find an; similar case to 
that of the attack of McEinlaj's part; : jDr any reference to 
zymotic disease among the natives. Although sourvied ajid 
famished freqaently, they all escape diaeasoB unconnected irith 
nutrition, Oxley, Grey, Mitchell, Leiohhardt, Straelecki, Stnart, 
Gregory, tlie Kennedys, Austin, Howitt, Walker, Landsboroug;]!, 
and others, may be searched in vain for any allusion to dysenteij 
among the blacks, or among then- own parties. 

296. By nay of con^rming the views of Mr. Hodgkinson, 
Mr. Bynoe, Capt. Stokes, and those who have written of the 
singular absence of malaria in New Holland, I may refer the 
reader to an interesting account of the salubrity of Somerset in 
Jardine's Journal. Somerset is a settlement at the extremity of 
Yorke's Peninsula, between the lOtb. and llth parallelB of latitude. 
In the Appendix to the Journal will be found a letter, dated Ivt 
March, 1S6S, from the Police Magistrate, Mr. Jardino, (father of 
the writers of the Journal) to the Governor of Queensland, Sir 
George Bowen, giving the detaUs of the settlement; and another 
letter dated May 22, 1865, to the Governor frora T. J. Earan, Snr- 
geon, R.N., reporting on the climate. I cannot afford space to i^uote 
Isrgelyi Mr. Jardino, however, says; — "Of the agreeableness and 
salubrit^ of lie climate of Somerset, I cannot speak too favonr- 
ably " — " as far as can be judged there IB no local mal/idji. There 
" baa been no symptom of fever or ague." Dr. Haran says, infer 
alia, "The dreaded summer season, with its calms, light winds, and 
"heavy rains, has passed off without causing a single case of 
" sickness, attributable to noxious exhalations, which prevail at 
" that season iu most tropical climates." — " One well-marked case 
"of scurvy became developed at the end of January." — "Since then 
"the entire adult community have enjoyed very E-ood health." 
And I maintain that every country in the world would be aa fr ee 
from noxious malaria [always excepting intermittent^] as the 
tropical parts of Australia, but for men — and possibly monkeys. 

299. Water-pollution with dysentery germs, or rather the pre- 
sence in water by natural means of some substance which creates 
dysentery, is referred to as a probability by both McKinlay and 
Davis. This is not an uncommon belief among bushmen, and in- 
deed arnon^; others ; but it is a fallacy which a little careful and 
rigid examination will suffice to explode. The question of impute 
water as a cause of dysentery in New South Wales, however, has 
been laid down tlie other way by some autliorities. Thus the Set. 
Dr. Lang, in his History of that country, says ! — " The three forma 
" of disease that are most frequent in the colony are ophthalmia, 
" dyseniery and wifluensa or catarrh," — " Dysentery is also confined 
" cliiefty, though by no means exclusively, to the lower classes of 
" the labouring population ; and mercury, in doses that a medical 
" practitioner in Great Britain would be afraid to administer, is 
" the grand specific whenever it occura. It is occoaionod somo- 
" times by drinking water containing a solution of alum ; at others 
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K i* by drinking cold water in hot weather, when tiie bod; is in a 
T I " state of perspiration. ; it arises ocoaaionaUy from injudioioua ei- 
" 3aie to the Bun in sammer ; but its most frequent source In 
isipatjon." [Vol. II., p. 30.] Perhaps the moat valuable part 
I ,0f this extract is that relatmg to the frequency of dysentery among 
\ .the labouring popalation. Tlie views of the Reverend Doctor as to 
" n need not be considered. 
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■rMiIony in 17S8. The newly-founded penal settletnent at Port 

% .Jackson quickly threw out an offahoot — i. scion of felonry. In the 

K ^Biiddle of February — lees than three weeks after they landed — the 

I ;OoTenior [Phillip] sent Lieutenant King with a small party (23 

I in. all) to Norfolk Island in the Supply. They landed safely and 

1 the Supply cetumad and was sent back with convicts. She made 

[ Beveral voyages backwards and forwards, always carrying relays 

** — ivicts 1 and when the Sinus was wrecked on a sunken reef 

o the island and the crew were landed, there were 506 souls 

I dere — on half rations; for the Sirius had been eent with provi- 

[ .Bions for the relief of the famished settlement. And yet when 

I Lieutenant King left in 1790 be wrote as follows ; — " As a proof of 

" the salubrity and wholeeomenoss of the air, it is to be remarked, 

" that there had been scarcely any sickness since 1 landed, nor had 

li " we any illness whatever, eioept a few colds." And Governor 

I 'Hunter, the year after, says : — " Norfolk Island is also subject to 

" sudden changes, but is also remarkably healthy. • » • ind 

" there has but one old woman, who was sickly before she came to 

'"the country, and one infant, died of a natural disease on the 

"island, since it has been settled." 

SOI. Whence this immunity of Norfolk Island from dysentery 'i 
JHow was it that men landing on th.e shorefl of Port Jackaon got 
sease and the same class of men on arriving at the Island 
it get it ? The conditions of heat and moisture were rather 
F inore favourable to the development of dysentery in Norfolk Island 
1. than at Sydney. There was b. rich, deep, alluvial soil, too, in place 
I of the hard, argillaceous crust, or layer of sand, just covered with 
I m apology for mould. And yet with all these aids dysentery was 
1 not engendered. This singular and seemingly somewhat erratic 
I . departure from the ordinary laws which appear to govern the 
t development of the germ, mystified me for a time. I was con- 
' iced that the question of the disposal of eioreta was somehow 
jad up witi the explanation, but I could not arrive at it at first. 
Ltives for general reading do not supply ioformation on such 
jjeet. On searching carefully, however, through. Lieut. 
s account of the place, I (ell upon a little code of regulations 
1 force in the Isluid, containing the following practical bit of 
ne. Clause T. " Thewomen are to sweep round the houses 
a tents every morning, and to cook the victuals for tb» miaa.-. 
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" and every person is strictly forbid cleaning any fish or fowls in 
" or near tbe houses, bat ix> go to ihe sw^MLe for that purpose/' 
The italics are mine. The sea-side suggested tiie train of thought 
which led to the elucidation of the ab^nice of dysentery. I soon 
saw that the Island owed its perfect freedom from all those pests 
which civilisation holds in its train, simply to its physical con- 
ditions ; and to the fact that for a long while the human beings 
who had effected a lodgment had been unable to penetrate into 
the interior — ^by reason of the supple-jack and the tangled mass 
of Tegetation creeping round and about the pines. The settlement 
had in fact to clear a space for standing room eyen. Hence per- 
force it hugged the coast; and hence the ocean was natumlly 
converted into the receptacle of all depurated organic material, 
which it received for the most part before there was time for 
decomposition. All the refuse excrementitious matters of the 
little penal colony were committed to the deep at once ; and the 
tremendous surf that swept round the island bore all trace of them 
away forthwith. Thus the accidental circumstances that sur- 
rounded the settlement saved it from the horrors of dysentery. 

302. That this is the explanation will I think be evident when 
the subsequent history of Norfolk Island is taken into account. 
The English Government decreed that the settlement should be 
abandoned and orders were sent out to the Governor to that effect. 
So attached had the expirees become to the place, which they had 
partially cleared and cultivated, that they would not leave. This 
was in 1805. The Secretary of State, however, was peremptory : 
instructions came that everybody was to be taken off, by force if 
necessary, and the Governor was authorised to shoot those who 
resisted! The island was thus denuded of population in 1808. 
Some years afterwards it was again occupied as a penal settlement for 
the worst class of offenders. All the most dangerous ruffians trans- 
ported from Great Britain were soon deported from N. S. Wales 
to Norfolk Island. A much larger establishment had to be pro- 
vided for them than on the first occasion of utilising the place as 
a convict dep6t, both on account of the larger number of felons, 
and because of their character. A considerable military force was 
sent down to keep them in subjection. The published records of 
the island will supply the reader with information as to the horr(»rs 
of this Inferno, but they will not furnish him with the ready means 
of determining the causation of the diarrhoea, dysentery and fever 
to which the l^oops and convicts were occasionally subject. I have 
endeavoured to elicit some particulars from officers who were 
stationed on the island, both military and civil, as to the excrement- 
disposal system in vog^e; and though the information I have 
garnered is not very precise, it is sufficient to establish clearly the 
intervention of fcecal matter. 

303. The convict establishment being separate and distinct 
from that of the military, a different system of excrement-disposal 
obtained : and indeed there always must be a difference in this 
respect between gaols and barracks everywhere. The excreta of 



-those priBOuers who nere detained in the eBtabliahmeats close "by 
the beach were daily coat into the sea. There were two of thoae 
eatabltBhmentB, one on each side of the iskjid ; and both of these 
were bo placed oa to allow of the excreta recaptaclea being emptied 
into the ocean without delay. But there was an intermediate 
station, or dep6t, called Longridge, to which what were called the 
"new hands" — i.e., convicts who had recently orrired and who 
had not been on the island preTiously — were aent. There were 
generally aome three hundred of these at Longridge and their 
eicreta were not consigned to the aea, but were utihsod as manure. 
3I>1. The military barraoks were furnished with the usual latrinal 
anan^ementaj viz., deep cesa-pita which wera emptied by the 
jrisoners as occasion req^uired, the contents being partly thrown 
mt of the island and partly conaigned to the aoldiera' gardens. 
Et may be added that the number of prisoners in Norf olh Island of 
Me yeara waa 2100, and that there were 200 sotdierB. Beaidea 

■ •ttieae there were the civil servants. Soldiers' wives were there too, 
I iHid their children, as well as the wives and families of the offloets 
I <faid civil servantB. Altogether there were generally from 3300 to 
I ■JffiOO souls on the Jaland. 

805. Here then were many of the conditions for diarrhna, dysen- 
tery and fever. During the few years that my informant was on 
Korfolk Island — from 1840 to 1S44 — not one death occurred among 
a soldiers or their wives or children. They were, however, sob- 
it to periodical attacha of diarrhcso — attributed to the abundance 
( fruit. The prisoners had, in addition to diairhcea, both dyaen- 
y and fevei — more particularly at Longridge. There were some 
Bftths, but I could gain nothiag definite as to numbers. Probably 
'le Parliamentary Blue Books would give the statistics, but they 
■e pot at hand and the point is not materiaL One death from 
^ntery, or fever, is sufficient to iUustrate my poflition. I sub- 
Hfinit that the only sufficient explanation of the fact that whereas no 

■ ^malarious disease appeared in the first httle settlement, but did 

ntpear in the second larger settlement, lies in excrement-pollution. 
B could not be a more convincing proof of the creation of 
ria by mani or a more perfect exemplification of the part 
_, "irhich man's eicreta play in the transformation of pare air into 
■tanpure air. It is, in fact, a demonstration of the proposition that 

■ ^^civilisation has hitherto begotten its plaguea and peetilencea by 
I neglecting to cast out its own ordure. 

305. The subject of dyaentery in Norfolk Island leads to the 
r-idyaentery met with here and there among the natives of the diffe- 
" it groups of Islands in the Southern Pacific. Hearing that it 
' I Fiji, Samoa, Tongo, and throughout Folyneaia, both 
tie native races and those Europeans who have settlsd 
\ there to grow cotton, I made enquiries. A cotton-planter 
.o had visited many of the islands, gave me Bome curious in- 
nation as regards excrement-disposal. It would appear that 
]Ough the cnstoms of these aavages vary somewhat ii '-'-"- '- 



Wthe several islands, there is o 



to all of thaxo. 



when living- od tbe Bea-coMt. The habits of those li-ving intend, 
in tbe mountamoas parts of the larger ialandB, waa not knomi to 
my informant. Tbe; who iahabil tbe country adjoining tbe Baa 
and where ft shelving beach admitH, inTariahly wali out at ebb 
tide, or a little distance into the water, to perform the officsB of 
nature ; and even where the shore ia rocky, they still void their 
excreta into the sea, or perhaps into Btroama running directly into 
it. In one island rather thickly populated where there is a sort of 
hut-citj on the edge of the ocean, a law obtains that the citizens 
ahall defecate only aft«r dusk, and in the sea. In other ielandB 
they observe matutinal ouatome, or have no fixed periods. 

806. In some of theae JHlands dysentery never oocura ; in otbere 
" ' ' 1, and there the native doctors have some akill 
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in treating it with certain acid fruits and astringent herba. 
fact my informant, who liad himself been eubject for a long tame 
to a chronic dysentery contracted on bis own plantation, went so far 
as to say that a remedy compounded for him by a native physi- 
cian had done l"'"! vastly more good "than all the doctor's staff he 
had swallowed." But the point now is bow some of the islajidB 
escape dysentery and others are subject to it. I found that where 
the beach runs out shallow for some distance, ineide the reefs, 
which frequeBtly act bb a breakwater, tbe eicreta are sometinieB 
prevented from getting out into the open sea and are driven to- 
wards the mouths of creeks, or into little bays, where they oolleot 
and are perhaps drifted up on shore and left. Therefore it 
happens iliat at certain periods there ore lai^e accnmulatioDB of 
fcBcal matter along tbe beach; and thus the pestilential exhala- 
tions of dysentery are accounted for. It is on those islands more 
fortunately placed, where there is no hindrance to a speedy rid- 
dance of the material, that I suppose dysentery does not appear, 

307. The foregoing refers bi those Polynesian Istands untenanted 
by Europeans as yet — unless perhaps by a missionary. On the 
idanda where plantations have sprung up, a more artiBdal state 
of affairs baa been brought about. To say nothing of the town of 
Levnka, where the disease was rife at one time, but is no longer 
serious since the people have got privies, the conditions attending 
life away from the coast are such as te encour^e the dysentery 
germ. The planter who gave roe the particulars I have mentioned 
does not live in Tiji. I have little doubt, however, but that the 
descriplion of his own plantation will serve for most of the othere. 
The land be has under cultivation is about half a mile or so from 
the sea-shore and the huts of his labourers are handy to their 
work. The result is that these men [Polynesians] do not go 
regularly down to the beach to pass their evacuations, as they 
would under ordinary circumstances. They follow the habits oif 
Hindoos, or Europeans in the bush. The consequenoe is snrface- 
pollution and a good deal of dysentery — though, for some nnei- 
plained reason dysentery of a less malignant, or acute, kind, than 
that of Australia. It appears with Europeans to pass rapidly into 
the chronic stage and to be rai'ely fatal, unless when, after con- 
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"tdniied expOBue to the vitiated air, the victim dies from aihaoBtion. 
TThe ialandeiB themBelveB, whether from their remadiea, at from 
some phyBicai^pecnliarity of coaformatdoii, do not eeem tu Buffer 
to the s&ms extent as the EuropEtaos who contract the diseoae. 
With regard to the milder form which the flux aasumea in Foly- 
neaia than elsewhere, the ordy explanation that occura to me is 
that the nature of the food of the South Sea Islanders may have 
•BOme effect in modifying the coQatitueuts of their eiorota i and by 
this means lessen In some waj the virulent action of the poison 
^erms. The climate niid the slight exertion the islanders hiLve to 
nnderg-o to procure the means of Bubsiat«nce, demand very little 
nitn^enous material. They lire almost entirely on jams, plan- 
tains, cocoa-nuts, and fruits of various sorts — with fish oeoaaionally 
e rarely, human flesh. Even on the cotton plantatioas 
"they do no hard work, as we understand hard work, and therefore 
I they do not alter their diet to an; appreciahle extent. I learn 
I that the excreta of the Polynesian have neither the form, nor the 
P -consistence, of those of the European ; and that they Orpproach 
more nearly in appearance to cow-dung than to human fceces. 
The alvine evacuations are more voluminous and contain a far 
I larger proportion of water than those of the more omnivorous 
, foedor. This variation from the usual type of tcaoes may beget 
A corresponding alteration in the poisonone qualities of the 
substance. 
307. ThW the Polynesiftn dysentery may, however, take a more 
\ formidable shape, under other conditions, will be seen by the 
L following slip from the Daily TeUgra^h of Melbourne in November 
I '01 December 1872. The extract is otherwise too vague for any 
I present purpose : — 

I " Tbb FoIiTNESUH T&ai^d. — All commnnication having been 

J ■" temporarily suspended between the schooner Jasoa aad the 

■ *" shore, we have been unable to obtain any partisulara of her 

W"" voyage. Dysentery has been raging on board to a fearful 

~* extent, and we believe that eighteen of the Polynesians she 

** brings have died from this cause. No medical report has yet 

I'" been received by the agents, but as the Jason is expected up at 

" the wharf to-day, we shall, no doubt, learn all about the sad 

" fatality that seems to have attended her present trip. — Mary- 

m-' bormigh OhronicU." 

T 808. There is very little more to be said about these South Sea 

I Idauds. Of course typhoid fever is met with here and there as 

ihe sure accompaniment of dysentery. It is not improbable that 

\M the land is more and more cleared, and more cotton ia grown 

■<«nd a larger number of hands are employed, the greater amount of 

I .mrface contamination may lead to water-pollution — even if it has 

not done so already. I regret that I have been unable to prooure 

any data from the !French colony in New Caledonia. There I 

should expect to find evidence to connect dysentery with fcecal 

matter on the surface of the aoil. I suspect that some of the small 

I aniUtary e^teditions into the interior hare been attended with the 
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flax — as they are almost invariably elsewhere in the world. How- 
ever the meagre information one has is sufficient to establish &. 
fair primA facte case that wherever dysentery is found amongst 
the islands in the Southern Ocean, there exposed excrement is also 
to be found ; and f urther, that where there is an exemption fronk 
dysentery, human excreta are not present under the conditions- 
[submitted to be] essential to the causation of the disease. 



THE DYSENTEEY OF THE GOLD FIELDS. 

309. I come now to the Victorian Gold Fields ; and I premise 
that the soil which was the site of the workings was perfectly free 
from aU suspicion of pollution in any shape or form ; and the 
air exempt from every phase of malaria. There was not the 
slightest human taint and not the faintest breath of vegetable 
miasm, where Ballarat, Castlemaine, Sandhurst, Beechworth, or 
any of the large mining towns, now stand, when the first rush to- 
the ground took place in 1851 and 2. The country was lightly 
timbered, or open grass land. The soil had not been previously 
turned, or occupied, save by a shepherd or two. There were no 
large encampmente of aboriginal natives at any of the spote ; and 
if there had been their occupation would have been quite inno- 
cuous. Their habits in the matter of their excreta are absolutely 
prohibitive of dysentery. The practice they have of deinfecting 
their excrement at their regular camping grounds, is as effective, 
though not so useful, as that of the Japanese. And inasmuch as- 
the subject will have to be referred to, in order to show how the 
aboriginals of this country have never been known to have dysen- 
tery, typhoid fever, or any zymotic disease, [small-pox excepted] 
it may as well come now, so as to exhibit clearly the purity of the 
counby and its freedom from epidemics before the white popula- 
tion took possession and introduced civilisation. 

310. The difficulty I had in solving the problem of the exclusion 
of these diseases from the native tribes has already been 
mentioned. [257.] After satisfying myself that it was a fact, by 
going through the narratives of the explorers and by closely 
questioning such old bushmen as I met, I made enquiries with a 
view to bring out whatever peculiarities there might be in their 
system of excrement-disposal. I had no success for a long time. 
Every squatter I spoke to insisted there was nothing unusual 
in their habite in this particular. The blacks followed precisely 
the same practice as the whites when travelling through the bush. 
There could be no mistake, because they had been out for weeks 
and months with black fellows and had observed them tn the act 
over and over again. It then occurred to me to ask what was the 
largest number of blacks they had ever seen collected in any one 
spot. This question was variously answered — ^from two to- 
between four and five hundred. ELad they had opportunities for 
observing these camps often, or f^ any length of time? Fre- 
quently and for weeks together. And they were morally certain. 



that at these campa the aborigiaals odopted the buah oiutom in 
TogQQ among trayellerfl ? Moat certain. Then they had observed 
the resutta, or detected the disgnatiog efeota in the neighbour- 
hood of the camps? But here one and all were at onoe Don- 
plussed. Well — no — they really oouldn't eay they ever had 
noticed anything of the sort. Yet if they had beau freqaently at 
and rouiid these large gatherings of the natives, they would 
surely have met at some time or other with anmistakable troaes 
of the offensive material ? No doubt — but Btill they could n 
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lefiect, they were all sorely puzzled to reeonoile the fact trhioh 
I they had observed with the negative resiHt that they were bound 
to ftdmit. They saw clearly enoug'h the irreconoileable nature of 
their statements. If the aborigio^ left hia excreta on the surface 
of the ground, of course it was impossible that such an eiteoaiTe 
Haperfieial deS.lement as would accrue from three or four hundred 
ahotiginala could have escaped observation. And yet they could 
liave no doubt, either aa to what they had seen, or as to what they 
bad not perceived. 

311. Convinced that there was some simple way out of this diffl- 
ciiltj, I lost no chance of finding it. I could not get beyond the 
point already arrived at, however, for some lime. At jast I met 
with a young settler but an eiperienoed buahman — one of those 
Rrdventurooa spirits who have pushed into the for interior and 
token up country along the line of Burke and Wills. His run is 
tin the Bulloo, not far from Cooper's Creek, and be employs the 

roung Bulloo blacks ea station-ha.nds. Mr. S had frequently 

been at Cooper's Creek and knew the tribe there — to which the 
Bolloo blacks belong. I put the usual questions to him and got 
the almost stereotyped replies. He could not at first account for 
the absence of all noisomaness in the vicinity of the larger and 
' more permanent oompsj but after a minute or two of perturbed 
i tikought, he suddenly laughed out " Oh ! I recollect now — 1 know 
r ]u>w it is." He then told me that having ridden up one day with 
[ Ane of bis black boys to a camp, he was leaning oa his saddle talk- 
r hsg to one of the tribe, when he observed a black fellow go a little 
I distance from the party with & "yam-stick" in his band, with 
which he excavated a small hole in the ground. As this was 
wi unusual proceeding — for the gins generally do the delving — S, 
watched without appearing to do so. To his surprise the native 
had no sooner finished vrith the yam-stick than he defecated ; and 
^ter having fulfilled this natural ofBce, he covered his excreta, 
carefully and effectually with the earth he had removed — effeotiDg 
this by one or two adroit turns of the foot. The thing struck S, 
1 being so strange, and so unlike anything he had heard, read or 
9en, that when he rode off he questioned the young native touch- 
I Jug this peculiar custom. From him he learnt that this was 
J invariably the rule ""long a" camp," or when the tiibo was 
I Msembled at any of the more permanent enoampmenta. When- 
ever they remained, or int^ded to remain, at any spot, in tocob. 
jjioy always adopted this preoatttioiiB.tj -HxenwH*-, \«Si -wtssa, "Suk^ 
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were out in the open huBh, away from their habitations, they did 
not give themselYee any trouble about their excreta, bat left them 
on the surface. 

812. Here then was — ^to me — a tuH, complete, and condnsiTe 
explanation of the fttct that these wandering tribes of AnstraHan 
savaees had nerer been assailed by tiie zymotic plagaes of the 
world, while tiie civilised races had engendered them in the Tery 
same country under precisely analogous conditions. For what 
essential divergence is there between the physical conditions of 
500 men living under canvas, and 600 men sheltered by bark 
gunyahs or miamisP Fortified by tiie results of numerous in- 
stances that occur to me, I lay it down as a canon that a little 
*• rush" of 500 miners to any locality in New Holland (high moun- 
tain ranges excepted) must, under tiie past and present mode of 
surface soilure, be presently attacked with endemic disease — ^if 
only rain comes or heavy dews fall. On that sole contingency of 
moisture would depend whether the party should be overwhelmed 
with dysentery or typhoid fever, or should not have to expiate un- 
sanitary sins of omission : whereas a tribe of native blacks would 
be secure in any weather, by virtue of their wholesome attention 
to associated hygiene, or to their instinctive dislike to malodorous 
emanations and to uncleanness. For it is not quite clear whether 
the blacks have fallen into their camp usage from mere dislike to 
foulness, or whether they have adopted it in consequence of any 
experience of the disastrous effects of leaving the deleterious sud- 
stance uncovered in their vicinity. It is difficult to divine wluch of 
these two motives has actuated the Australian savages in keeping 
their camps free from f OBcal abomination : but, jud^^ng from the 
fact that they are not over-deanly in some other Erections, and 
taking into account the disregard shown, or the toleration dis- 
played, by the Hindoos, Chinese, Malays, Papuans, and meet 
black and many white races, in the matter of stercoraceons 
eluvium, I should be rather disposed to think that at some time 
or other these blacks have had some severe lessons in connection 
with this subject ; — ^lessons which may have opened their eyes to 
tiie dangerous nature of the material and led to their simple and 
efScacious way of deinf ecting it. There is nothing improbable in 
the supposition that some of the old men in the tnbes observed a 
relation between disease and the excreta of camps ; and came to 
the conclusion that, as sickness always came on when a foetid air 
was wafted in amongst them, the sickness was the result of the 
f(Btor. 

813. The miners of this colony started with a pure atmosphere 
and an unpolluted soil. They settled down for ti^e most on ground 
situate among low quartzose, or schistose, hills, with uiallow 
valleyB, or open flats, oetween. Those who broke up the surface 
to pass the earth through cradles, or sunk their rude and shallow 
shuts, rarely met with more than an inch or two of larue alluvial 
soil, except perhaps in the actual beds of old water-courses. The 
tents of the diggers, storekeepers, sly-grog sellers, and of the 



heterDgeneona mass of people who go to male up a. mining popula- 
tion, were pitched g-eneraJlj a little distance from the actual acane 
of operations. They irere thrown together in clusters of eight oi: 
ten, or fifty or a hundred, aa the nature of the ground, or soma 
accidental circumstancs, might determine — at first without order 
or arrangement, bat eubsequentlj with some attempt at regularity 
and with some view to the general aonrenience. A certain epaue 
round each tent was provided (or by the regulations and thorongh- 
farea were settled. Bat it was a long time before the confnaioa 
attendant on such a atate of afioira was overoomo. The eapeciol 
point is connection with this peculiar phase of society which 
relates to the present queation, is the mode in which eight or ten 
thousand people jambled ap together in this way dealt with their 
excreta. They who have been present at one of these precipitate 
gatherings will readily recall the surroundings ; but readers who 
have not been at a " rush" might fail to realise what took place, 
unless their attention were drawn to the consideration of what 
must of necessity have taken place. Each mining centre was (or 
the time being an Indian village, as regards eKcrement-dispoaoL 
There were no latrioal or receptacular arrangements of any kind 
among the miners. In fact no one thought of cleanliness or 
infection, for all were intent on getting the gold out of the gtoand 
as qnickly as possible. The quantity of (cecal matter, therefore, 
tliat accumulated during the dry mont^ in some of the environs 
of the larger fields, [and generally within a short distance of the 
tents — for few men would go far away for many reasons] must bo 
computed by scores of tons. The general results of thia condition 
of stairs has already been given in Far. 132, 133, 142 and else- 
where. I have, however, a few more particulars to set down. 

814, When the moiature came and every gold-field was sudden^ 
etricken with a plague of dysentei'y and typhoid fever, (and all the 
fields nearly Himultaneoualy) there was one locality where the teats 
were Jammed closely together in places, and where about three or 
tour thousand people had collected within a more limited area than 
usual, owing to tbe configuration of the country. More some 
email flats were enclosed and intersected by low-topped bills with 
level crests. The somewhat narrow ridges of these hills had been 
utilised as cloocal ground to an unusual eii^nt. When the dys- 
entery epidemic broke out, the mortality among the residents in 
this neighbourhood was most startling and the rapidity with 
which those attacked died almost anpreoedented. Pew lasted 
more than nine or ten days and the majority sank in three daya ; 
while in some lew instances death took place in less than 2^ hours 
from the commencement of the flux. The few medical men who 
were in the neighbourhood of F|^ers Creek were astounded by the 
terrible virulence of the epidemic as it appeared about Murdarers 
Mat. Hod it not fortunately Mppened that the yield of sold 
temporarily fell off at the spot, or that other attractions elsewhere 
quickly drew away the miners, the Tiotims would sooq have been 
_._< . , y hundreds, instead of by seores, weekly. 



^^H 315. There was one class of men, on most of the larger fields, 

^^B who did not contribate to the sum of Burface-poUiitioti. The 
^^H officials very soon segregated from the mass of hiiinan beings and 
^^H lived altogether apart froiD the tumultuong crowd. Before the 
^^^1 epidemic broke out, tlie CommiBsioncrs of Gold Fields, the Police 
^^H Magistrates, the Police Officers, tt^ether with tjie staff of olerka, 
^^V the whole Police Force, and all the tent-keepers and others in the 
^^" iravice of the OoTemment, were eatabhahed in Camps, where 
they existed in a more decent fashion. These Camps were 
generally placed, when practicable, on a hill, and a large oiea of 
gronnd around them was proclaimed as a Govenunent Eeserre. 
At the rear there was sniHcient privy or Intrinal accommodation 
for all the perBODa living within the pcecincta of the Carop. There 
was no occasion, therefore, for their resorting to the bush outside 
the limits of the Keserve. When djaantery tell upon the mineie, 
storekeepers and others, the Camps were all spared by the epidemic. 
A. few policemen and thoee whose duties took them some distonoa 
ont-aide the Camp bonndarieH at night were attacked; bnt the 
Officers and those who were not called upon to go off the Beeerve 
after sundown escaped altogetJier, or one or two perhaps hod Tery 
slight touches of the malady. At all events not one official died 
from dysentery in 1853-3 at the time when the disease was raj^ng. 
The wife of one Commissioner died at what was called an Out- 
Station. This waa a small Camp where only one Commissioner 
and his clerk and a few police were stationed. The Beaerves on 
^^-r • which these Out-Station Govemment Camps were planted were 
^^^^ fu smaller than the Reserves for the head-quarters cf the diHtriots. 
^^H In this instance, where the Commissioner's wife died, the Camp 
^^H Beserre was small and was moreover in close contiguity to the 
^^^ tents of the general population. It was therefore directly aut^eet 
^^^ to the same malarias. 

316. It should not be omitted from this account that when 
olaima were deserted by the miners and when open shafts were 
left in the ground, or any kind of eicavation that could be made 
available for the purpose, the diggers who worked near at hand 
converted these places into excreta receptacles. So tiat fcecal 
material in considerable qnantities was thus left exposed in the 
very midst of. working miners. 

317. Reference has been made on several occasions to the Fact 
that epidemio dysentery has not occurred in the high ranges of 
Qipps Land, or in the neighbourhood of Woods' Point. This 
divergence from the uniform appearance of the disease, nnder the 
required conditions, in all other parts of the colony where new 
gold workings have been commenced, soon forced itself on my 
notice and engaged my attention. I have investigated the mode 
of eicrement-diaposal at these diggings aa well as time and meajia 
woold allow. There are certain variations in the distribution of 

I the material arising out of the physical peculiarities of these moun- 

^^H toinons looalitisB, but the change is not to so great an ei ' 
^^K oases as to be apparently an essential diference, or i 



likel; to lead, of itself, to resolts different from those found elee- 
'Wliere. The amoimt of eurface-poUution itt the ranges and gtiUiea 
At aa altitude of from 3,000, to 6,000, feet, boa boen conaiderable 
here and there and the mining commnnitiea in the innnediate 
neighhourhood would Beem to have been as much eipoaed to 
jnalaria there an elaewhere. Typhoid fever has been developed at 
Woode' Point and waa extremely prevalent and fatal at one time, 
though it is no longer formidable ; but dysentery does not appear 
to have been engendered anywhere in these mountainous districta. 
It was rife in the BeechwortJi District in the early daya at a height 
of between 1,500 and 3,000, or 2,500, feet above the oea levei. It 
may be mentioned with reforonoe to typhoid fever, that at "Wooda' 
Point many of the miners U9ed a deserted tunnel running into the 
side of a bill aa a latrine, and that it soon became converted into a. 
most pestilent hole. Several diggers in the neighbourhood of thia 
tmm^ died from entetio fever. A correapondentwho haa informed 
me of thia, states that he once had occasion to pass near the month 
of the tunnel and the stench from it waa so horribly naoseating 
that nothing would induce him t« go into the vicinity again. 

318. After the first year or two the miners generally brought 
their wivea and families to the diggings. The atorekeepera and 

-others did the same. This involved greater attention to ibs 
-decencies and amenities of British commanities. Arrangements 
had to be made in consequence of the introduction of this element 
rinto the population ; and gradually the change waa effected by 
whieh dysentery epidemics were precluded. Ballarat, Caatlemaine, 
Sandhurst, Beechworth, and some of the mining townships that 
have sprung up aiace. aie now as cleanly and as fairly scavenged 
as English towns of the same size. The result is that dysentery 
and typhoid epidemica aro no longer possible. Isolated cases of 
these diseases have been reduced in number yearly; and these 
towns now are on a footing with Melbourne as regards mortality. 
Dysentery is constantly heaid of on the outskirts of these more 
settled communities ; and must necessarily continue to be gene- 
rate ontil the masses ai^ indoctrinated with the danger of leaving 
their erereta exposed. "When men shall thoroughly apprehend 
the poisonous effects of the material they now think so lightly of, 
dysentery, typhoid fever, cholera, plague, and many other diseases 
vnU — as I believe — he ail swept away. As regards dysentery the 
thing is certain. The inference from the accumulated facts 
relating to this colony alone is too convincing to be resisted. 

319. Since the older Gold Fields broke out, "rushes" innume- 
rable have ocourred in every part of Yictoria ; and I do not know 
of an authenticated instance in which dysentei^ has not been an 

, attendant — when the local and Beasonal conditions have been 
jcnt. And its constant associate, typhoid, or, as it is more 
I -iommonly known here, "colonial," fever, is there also. Indeed 
when the conditions do not favour the development of the dysen- 
tery germ on stlrface excreta, t^hoid fever never fails. So that every 
ish" in Victoria has ended in poisoning to deiuth. a. (skSkqi. 
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proportion of miners and others, not one of whom could hare die^ 
m>m dysentery, if all of them had covered their excrement8> 
with soil; and probably not one would have been attacked by 
typhoid fever — ^though on this point I speak with less confidence. 
Even down to the present day, although the surroundings of a rash 
now are very different to what they were formerly, the dysen- 
tery germs are almost always developed. There have been twa 
litUe rushlets here lately— one in the neighbourhood of the Pyre- 
nees, of which I can learn nothing definite as yet, and the other 
in Gipps Land. Of this latter field I learn that both at Turton's 
and Stockyard Creek a few cases of the fiuz have occurred*, 
though fortunately they have not assumed a malignant form. 
Diarrhoea has prevailed also and one or two cases have been very 
severe. There was an epidemic on a small scale of influenza. 
[I may remark in passing that a very severe epidemic of this 
disease has lately been prevalent on the sea-board of Western 
Australia.] Typhoid has not made its appearance at Stockyard 
Creek, as I am informed by a correspondent — though, as there is- 
no medical man at either of the places, cases may have occurred^ 
without their becoming known. 

320. These small coUections of miners now-a-days do not end in> 
the rapid and extensive surface pollution which used to occur for- 
merly, even in rushes just as smaU, or smaller. The sum of poison 
germs is therefore lessened by so much ; and there are neither 80> 
many, nor so malignant, cases in proportion to numbers as there 
used to be. But let one of the old-fashioned rushes occur, such as 
those of Korong, Maryborough, Avoca, and many others, of from 
ten to twenty thousand men, and a dysentery epidemic is a cer- 
tainty, if rain, or moisture in the air, should be coincident with, or 
should soon follow upon the rush. This has been the history of 
all rushes, not only in this colony of Victoria, but in New South. 
Wales and Queensland. And history repeats itself. 



THE DYSENTERY OF MELBOUENE. 

321. The epidemical attacks of dysentery to which Melbourne- 
was subject in 1853, 4, and 5, as well as the sporadic occurrence- 
of the disease in this city and suburbs up to the present times, 
have already been referred to. The very remarkable stages of 
social development through which Melbourne passed during the- 
first four or five years after the discovery of gold in Victoria, must 
be specially pointed out however. Every account, or history, of 
the colony wHl supply the reader with the statistical details of 
immigration and of the rise and fall of Canvas Town. It is suffi- 
cient for my purpose to state that when the gold-fields began to- 
attract the p^ple in October and November 1851, Melbourne was 
a city of less tlmn 24,000 inhabitants. The first effect of the gold 
discoveries was of course to lessen this number considerably. But 
most of the earliest adventurers soon returned to Melbourne witb 
their gold and the neighbouring colonies were rapidly affected with. 
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the tidings. Thej poured all their enperfluous manhood into this 
city as fast as the coaatiii^ steuuera and veBsels could bring the 
throng that pressed hitherwarda. Melhoume began to fill to 
OTerfioiring in leea than a year. With the aid of deaJ qnarteriUK a 
number of t^mponirj boilings were ruti up and honso accommoda- 
tion of some sort was provided for a irbila. Bat t«WAcda the end 
of 1853, the acriTala from the outside world oommencad and fol- 
lowed one upon the other, ao as not to permit of their being 
absorbed without great difficultry. Shipload after ahipload came 
anarming in and Melbourne coiild not eipand fast enough. Every 
available comer of evecy ha.bitatioa being preoccupied, there waa 
nothing for it but canvas for the new-coniera. Almost all the 
vacant allotuents ef land in the back parts of the city and in the 
low lying knda about CoUingwood and Richmond were squatted 
upon. These, however, were presently found insufficient for the 
wants of the over continuoua stream that was pouring iu. More 
space was required and Canvas Town was started. By the begin, 
ning of 1853 it numbered some thousands of people. Some idea may 
be formed of the rata of the increase of Melbourne by the census 
Tetni'na. On the Snd of march 1851 the population (city only] was 
23,143. On the 26th April 1851 the city and saburba held 81.904 
souls ; and of these more than one half, or over 40,000, arrived 
between November 1853 and the taking of the census. 

322. The special feature to be drawn attention to in this peculiar 
poatnre of affairs la the eiorement-diapoaal system — or rather 
absence of system. If the reader will take thought, he may 
picture to himself what must have been the state of a place 
capable of affording, by energetic man^ement, and supposing the 
sanitary arrangements to be in efficient working order, privy or 
closet accommodation for perhaps 30,000 people, when called upon 
to provide for the wanta of double that number at a time when 
social matters were in a state of disorganisation. All the ordinary 
means and appliances of city depuration were thrown out of gear. 
Every night-man who owned a horse and eart had left tor the 
diggioga and Bcavengera were not to be had. Aa for sinking cess- 
pits, or making privies, labour waa too high and wood or other 
material much too valuable for sucli purpoHea. The result waa of 
course that eveiy midden, privy, cess-pit, and receptacle was soon 
full to overflowing; and their contents welled over into back yards 
innnmerable. But thia waa not all. The occupiers of the tents 
on the allotments in Melbourne bad uo kind of privy accommoda- 
tion whatsoever. The excreta of this section of the people, there- 
fore, were thrown, or deposited, on the aorface. The thouaands of 
residents in Canvas Town — that medley collection of tents, shan- 
ties, stores and grog-shopa covering the rising ground on both 
sides of the St. Kilda road and spreading towards Emerald Hill 
and St. Eildo — were in a aiinilnr predicament. This exceptional 
community was In a singularly unfortunate and awkward position 
— a worse position by far than miners on a new gold-field; for 
there was no bnsh and the tenta were in. tiill -^li-w sA 'Cwi. ii«s. 
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The reeiUt was inevitoble. Although the Government of the day 
made Bome attempts, for decency'a sake, to provide ItitriaHl ac- 
commodatioa, theae public plocea of reaort were not BTUiluble, for 
majiy reaaona; and the people vere compelled to improviae piiTata 
expedieutiB. The coiiaei^(<Dce was that Melboome and ite Bnbmbe 
were soon in a most iadeBCribably Blthy condition from foacal 
pollution — both on the aurfnce and in the soil ; as may be readily 
conodved, when it is remembered that all hygienic machinery (raa 
at a Btand-still and the excreta of from 60,000 to 80,000 people 
vere nnremoved. 

323. From the end of 1S51 to about the beginning of 1S54, reiy 
little could be done effeetiTely in tha way of Bcavengering, or 
sewage removal. All that time the muoioipal authoridea were 
paralysed, by the ext«nt of the poUution and by the impossibility 
of procuring adequate funds and labour. About the end of thu 
time ftffaira began to assume a more settled shape, for the truly 
herculean task of cleanaing bad been commenced. The t«nta <rf 
Canvaa Town, had been atnick, by Proclamation, either at the end 
of 1853, in or the first few months of ISS* — I forget the eiaot period 
— and although a large number of people still Hved under canTSs. 
the greater proportion wero housed. Tents were more sparsely 
dotted about West and North Melbourne. Collinswood and Bioh- 
mond. Wages were reduced, though still enormously high, and 
the Corporation of Meliiourne at last found men to do the sanitary 
work of the city. Such, however, was the accumulation that for a 
long time the hands employed could make but tittle effect upon it; 
for the daily wanta of the community ware so great that it w*B 
hard work to keep pace with them. Privy convenience was BTen 
yet moat insufficient j and, consequently, surroptitions enrfaoe- 
poilation went on to a targe extent. Besides all these drawbacks, 
the civic world was divided from the commencement upon the 
question of the mode of oleanaing the city. The surface i&aiiiage 
party was pitted against the undergronnd sewage party; and 
while these two partiea were debating on the merits of their 
respective proposals, temporary expedients had to be adopted. A 
good deal was done by the people themselves. The open allot- 
ments were enclosed and the squatters in tents were warned off. 
The vagrant and homeless were restricted to certain qnactera by 
degrees; and as the gold-fields became more easy ot access, thiB 
new-comers were not detained iu the capital so long. So that 
although the actual quantity of excrement left in the midst of the 
population wbb in proportion to numbers, yet it was no longer 
spread over such a large extent of ground. It was more concen- 
trated at particular apote. 

324i. When Melbourne began to attract the notice of the a4}<>i'>~ 
iug colonies about 1S37, or 1838, and a small population Uved 
there, chie^ in tents, dysentery appeared in the autumns of two 
or three years following the settlement; and old reBidents i^ea^ 
of the Melbourne of those days as having its sickly seasons. Heat 
._j — ■.. — J Qombined generally produced dysentery, diarrhoea 




fBrer; but when pennanent bnildinga were 
erected and the place asanmed the proportions of a town, it became 
more heaJthy. There were alwaja a few locaJitiea to which these 
diseases cltmg, bat in the year IS51, when gold iras discovered, 
Melbomrne was in a fairly healthy condition. The sanitation waa 
not equal to the requirements, but it was on a par with English 
towns of the period and the mortality waa less. In the early part 
of the autumn of 1863, the year following the epidemics on the 
gold-fields, the city and suburbs were visited with a plague of 
dysentery, diarrhiea and fever, nearly as disaatrouE as the separate 
plagaea that had ravaged the different diggings. What the mor- 
tality of the population was during the year 1853 can only be 
guessed at, but it must have been sometMng fetirful. Unfortu- 
nately the vital statistics o£ the colony could not be taken, for the 
Begistrar General's Department shared in the general diacrganisa- 
tion ; and neither on the gold-fields for several years, nor iu Mel- 
bourne from 1851 to 1854, are there any records of a precise 
nature as to deaths and the causes of deaths. Compnting tlie 
mortality of 1853, by that of 1854, and judging by the accounta 
given by the medical men who were in Melbourne that year, the 
number of deaths from dysentery, diarrhoea and fever must have 
been soraething atartling. Canvas Town and the low-lying part 
of Flinders Street near the (wharvoa and facing Canvas Town, 
Buffered most severely, but the maliiria was diffused over almost all 
parts of the city. 

325. In order that the reader may see at a glance the position 
of Melbourne as regards dysentery and diarrhtea from 1854 to the 
end of 1871, 1 append a Return obligingly furnished to me by our 
able statdstidan, Mr. Archer, the Registrar-general . I regret that 
I did not request him to add the mortality from fevera, but I did 
not apprehend the intimate connection between them and dysen- 
tery at that early period of my enquiry*. 

326. I cannot stop to analyse this Betum carefully and mi- 
nutely. I must leave the reader to draw his own conclusions. He 
may readily contrast the mortality as compared with the popula- 
tion in 1854 and 1871. I may add to these atatiatica that in 
WeatoartL'a Victoria [1857] I find (at page 40) the returns of 
buti^ in the New Cemetery gives 3307 burials there in 1854. 
There were probably a few more in the old burial-ground and in 
the suburbs, 01 these 3307 deatha I obaerve that 106B occurred 
between the ages of 20 and SO, 1034 under a twelvemonth, and GMi 
above one year and under five years. The monthly return ahows 
that in January there were 617 burials, in Februory 397, and in 
March 393 : Or 1307 in the first throe months of the year 18S4. In 
April tiey fell to 374 ; and in July to 174. In December they had 
risen to 275. Taking the indications to be derived from these 
statistics, together with tiie fact that the sanitation of Melbourne 

s begun in the same year which admitted of registration, I 
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Sbtubn showing the number of Draths from Dtssktbbt and 
Dtabbhcka, which have occurred in Mslbousnb utd Suxubbb 
daring the years 1854 to 1871 indusive. 
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assume that the mortality of the city in 1853 must have been. 
greatly in excess of that of 1854, even though the population was 
considerably less. The epidemics no doubt followed the same 
course in I^elboume as on the gold fields and were less severe on. 
their reappearance the second year. 

327. The population of liielboume and suburbs on the 26th of 
April 1854 being 81,904, it may be assumed that the mean number 
of people in the city in 1853 was 60,000, or thereabouts. TIlo 
deaths from dysentery in 1854 were 743, and if it be assumed that 
they were, in round numbers, 1000 in 1853 — though I believe this 
to be very far short of the actual number — ^the reader will obserye- 
that this estimate represents a very formidable epidemic. It is 
difficult to compute the proportion of fatal cases among those- 
affected, but the malady was observed to be less virulent, or 
malignant, in I^elbonme than on the diggings. It was extremely 
violent in a few instances in certain localities — [Dr. T. informed, 
me that a man, one of his patients in Flinders-st^et, died within 
the day aftes th^ beginning of the attack] — but on the whole t^e 



epidemic was decidedly milder in character tlian the epidemics on 
some of the gold-fields. The explanation of this will be suggested 
presently; hut now the point is the proportionate number of 
deatha among the infected. If it be taken at one in five — 
thongh one in ten is a high rat« — it would give an epidemic of 
dysentery eitentoig to 6,000 in a population oF 60,000 — or b 
twelfth of the peo^e attacked with one disease during one year. 
If to dysentery ha added fever and diairhtea, the sickness and 
mortality from these three diseases mnst have been appalling. 

328. Dnringthe period that Melboumewas visited with epidemio 
dj^enteiy, the gaol in the heart of the city and the stockade at Pent- 
ridge vere not attacked. They contribated no more than their 
usual shore to the death-rate. In the cose of the Oaol this was 
very trifling, hut at the Stockade there was a larger mortality from 
dysentery. For some jeara the number of deaths from this chBcaso 
in Fentridge was relatively greater perhaps than among the free 
population. Bat when the prison was completed, dysentery was 
eitinguiahed. While the building of this immense pOe with its 
vast BOhd waU of hlue-stone was going on — a worl which was dona 
to a large extent by the prisoners themsBlves — the gangs ware 
mostly employed at the quarries and sometimes at portions of tho 
ground away from the central part where the privies were. This 
arrangement entailed surface-pollution to some extent — even. 
though the ordinary portable wntec-olosets were in close proximity. 
In the old and unworked qumry-boles thp prisonera would some- 
times defecate ; and though the sum of f meal matter deposited in 
this way within the area of the Prison Keserve may not have been. 
large in the aggregate, yet it was sulficient, in a cHmate like thisi 
to lead to the formation and dissemination of a sufficient numhec 
of germs to infect a certain proportion of those who came within 
the sphere of their distribution. Some of the prisoners wsra 
attacked and two or three died yeax]y, so long as that state of 
things lasted. So sooner was the place completed and outside 
labour on the wall, and especiaUy about the quarries, oaaeed, than 
dysentery ceased also. From that time to this the Pentridga 
nison has been exempt from dysentery ; and, it may be added, 
from gaol fevers — with two exceptions. Some years ago the pri- 
soners in the Panopticon complained of foul air in their cells ; and 
ono of them was attacked with fever and died. At the inqoest 
Dr. Beed, the Resident Surgeon, stated that in his opinion thQ 
fever, wMah was oC a typhoid type, had been caused by Titiatod 
air, from some imperfection connected with the drainage from the 
cells of that part of the prison. The inquest was ai^oamed and 
a great deal of evidence was taken, the general tendency of which 
was to show tliat Dr. Beed's views were iOusory and that drainage 
had nothing to do with the occurrence of the malady within the 
PanopticoiL The enquiry, however, ended by the drain pipes 
being subsequently examined, when they were found out of repair 
and blocked up so that an accnmulatjon of fcecal matter had ti^en 
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that, whether the theory which has been proponnded by me be 
filially accepted or rejected, at all erents the tl^oiy that dysenteory 
18 caaiBed by the generation of a specific poiBon from the decompo- 
sition of organic matter in the soil will have to be abandoned. 
This single case of Melboome, even if it stood alone, would suffice 
to controvert the proposition of Professor Madean. And here 
let it be understood that while I am compelled to dissent from 
the yiews of the distinguished Professor, I would do so in all 
courtesy. If I have finally singled his opinions out from 
amongst those of other English authors, for the purpose of 
procuring opportunities for deploying my own arguments, it has 
been principally because he has, in my opinion, gone nearer 
to the true explanation of dysentery than other English writers. 
In fact he has only just missed it. If it be considered presump- 
tuous in an unknown and obscure theorist to have ventured on 
criticising and opposing the views of eminent men, I can only say 
that in the realms of induction there are for me no Gesler's caps. 
If I were an astronomer I should not, necessarily, accept the calcu- 
lations of a Newton or a Herschel. 

334. As the decrease of dysentery in Melbourne was in an 
inverse ratio to the increase of excrement pollution in the soil ; 
and as I conclude therefrom that the decomposition of organic 
matter in the soil has no relation to the causation of dysentery ; I 
submit that the only inference left is that the cause of the disease 
in this city was due to the presence of foecal matter on the surface 
of the soil. It was remarked a little ago that the epidemic of 
1853, in Melbourne, was not so malignant as the first epidemics on 
some of the gold-fields in 1852. It may be added that it was not 
so wide-spread, proportionately to the population. There were 
sufficient reasons for this. In the first place the mining popula- 
tion was confined almost entirely to men, during the first year. 
These adult males, being in the bush, felt no such restraints as to 
the mode in which they obeyed the calls of nature, as they would 
have felt in Melbourne or its suburbs. They merely went away 
from the tents to a distance regulated by individual feelings or 
convenience. So the excreta of the miners were left exposed on 
the surface, in the most favourable condition for the development 
of the largest amount of dysentery germs [Prop. 3.] That is to 
say, each deposition of the substance, by beong genially separate 
and apart from other depositions in the vicinity, offered a larger 
superficies to the air in proportion to bulk than obtains under 
most other modes of excrement-disposal. Hence when the required 
moisture came, there was the widest possible field for it to operate 
upon ; and hence the production of the germs was on a corres- 
pondingly large scale. It will also be borne in mind that the 
d^^ging communities lived at that period entirely under canvas 
and that they were all compelled to resort to the bush — except the 
trifling numbers living on the Government Camps. 

335. The population of Melbourne were in a very different posi- 
tion. Not more, certainly, than one third of the people, if so 
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many, were in tent — ^which makes a vast difference as regards the 
propagation of infection by malaria : for it may readily be con- 
•ceived that no tent can be such a protection against the intrusion 
of mist-borne germs as a house. Then again the relative quan- 
tity of foBcal matter left on the surface^ was less in Melbourne. 
But what contributed most, perhaps, to reduce the amount of 
4ysentery germs given off was the manner in which the excreta of 
those who Uved in tents, and had consequently no privy accommo- 
dation, were disposed of. The denizens of Canvas Town and of 
the tents on the open spaces in Melbourne — ^the two market- 
places by the way were covered by the tents of license-holders 
from the Corporation — ^were unable, as may be supposed, to adopt 
the custom of the diggers. They were a mixed population too of 
men, women and children. Many of them were well-bred; and the 
shifts and contrivances to which they were compelled to resort, 
must have been painful and humiliating in the extreme. The only 
point pertinent te this enquiry, however, is the general result of 
this state of affairs. The result was that while the men mostly 
retired to certain spots, of limited area, after night-fall, or before 
sun-rise, the women and children were obliged to use temporary 
receptacles which were only emptied late at night or at early 
mom, at some place tacitly understood by the neighbourhood : and 
^though this unwritten law of the community was not regarded 
by the filthy, it was faithfully obeyed by a large section of the 
inhabitants. The consequence was that a considerable proportion 
of the excreta of Canvas Town found its way into the swamp 
between the present Military Barracks and Emerald Hill; that the 
mode of deposition in masses did not favour the production of the 
dysentery germ; and that the constant daily additions to the 
deposits disturbed the formation of the germ. It appears to me 
that it was from all these causes combined, that Melbourne suf- 
fered far less in the dysentery epidemic of 1853, than the gold- 
fields in their simultaneous epidemics of 1852. Probably also the 
half -scurvied condition of the miners rendered them less able to 
bear up against the fiux when they were attacked; and thus con- 
tributed to the greater mortality. 

336. It is much to be regretted that the present system of regis- 
tration and the present effective condition of the Eeglstrar- 
Oeneral's department, did not obtain in the first years of the gold- 
fields. It would have been most interesting and instructive to 
have exhibited the early bills of mortality from dysentery at the 
principal diggings, side by side with those of Melbourne. As the 
matter stan<£, I could only speak loosely and roughly as to the 
subject; my observations, therefore, would lack that support 
which a background of precise and authoritative information only 
can give. As they at a distance, who have no means of verifying 
statements, would perhaps hesitate to accept conclusions founded 
upon facts which might appear to them doubtful or apochryphal, 
I will reserve those conclusions for other similar facts. The 
history of dysentery affords numerous parallel instances to those of 
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portionately to the other ohisBes of the popnlation. If then we 
deduct from the mortality of Melbonme and suburbs all the 
deaths from dysentery that may properly be considered as extra- 
neous, and for which the sanita^ arrangements of the City and 
Suburban Municipalities are not justly responsible; and if we take 
into calculation the other conditions referred to as conduciye to 
the formation of the dysentery germ ; it will be found that the 
sum of surface-pollution — as represented by its resultant — ^is after 
all very trifling ; probably not g^reater than that of any English 
dty and suburbs of the same dimensions and population at the 
present time. Dysentery can only be accepted as a measure of 
surface-pollution in countries haying similar climatic conditions. 
The fact, therefore, that so many deaths occur in Melbourne 
yearly from the flux, is not to be measured by an English standard, 
but by the dysentery rates of that portion of Europe in the same 
relative position to the equator. The latitude of Melbourne being 
88> let the reader run his eye along the parallel on the map of 
Europe, take the cities a little on either side of it, and compare 
the mortality from dysentery in them, computed on the basis of 
population, with that of this city. This would be a fair test as to 
the degree of external cleanliness of the respective cities. It will 
be found, if I am not much mistaken, that the sum of excrement- 
contamination of the surface of any one of these cities — as 
expressed in dysentery — is from 8 to 12 on the Continent to 1 in 
Melbourne. If we then compare the total of foecal pollution, both 
above and below the surface, of Melbourne and suburbs for the 
last five years — as represented by its outcome in dysentery and 
diarrhoea, typhus, typhoid and relapsing fevers, and diphtheria ; 
[for I cannot, as yet, consent to exclude this disease from the list 
of those caused by f OBcal matter] — ^if we compare this total with 
the total of that of any city in England, we shaU find that Mel- 
bourne is in a better hygienic position than any one' of them, as 
regards excrement-disposaL In fact the cities of Japan are the 
oiUy cities in the world that have suffered less from the effects of 
human ordure than the capital of Victoria — during the last five 
years. The statistical proof of this assertion I shall produce at 
some future time. In the meanwhile the reader must use his own 
discretion as to accepting or rejecting the statement as it stands. 

340. It may be added, however, that one great source of typhoid 
poisoning — ^that by water — ^has been cut off from Melbourne. Had 
the place been dependent for its water-supply upon wells, or under- 
ground tanks, the probabilities are that the foecal matter in the 
soil of the ci^, at the time when typhoid fever was so rife, would 
have found its way into many of the wells and, owing to the con- 
tinual additions of foecal matter, they would probably have remained 
polluted for years. This mode of the propagation of typhoid was, 
fortunately for Melbourne, precluded by the river Yarra in the 
first instance and by the Yan Yean Beservoir of late years. The 
Yan Yean water-supply is as perfect as the water-supply of any 
city can be — so far as the chances of pollution by zymotic disease 
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germs are concerned. The water contains a larger proportion of 
vegetable matter and earthy particles in suspension than is alto- 
gether pleasant to the eye, or to the taste, and great complaints- 
have been made by the citizens on these accounts. But so long 
as the in-fiowing waters of the reservoir remain as free from f cBCid 
pollution as they have hitherto been, the Yan Yean service-pipes 
will not be the distributors of poison germs. There was great 
alarm some years ago about the drainage of Whittlesea, which, it 
was said, was gravitating towards the Yan Yean. The matter was 
investigated, I believe, thoroughly, and the levels taken showed 
that the sewage of the village could not reach the reservoir. The 
instinctive dread of the citusens of Melbourne at the possibility 
of such a thing, however, as shown by the out-cry raised, was a 
good wholesome sign. 

341. I am reminded by the statement made in the last paragraph 
but one that I have possibly created a wrong impression by some 
former remarks as to the excrement-sodden condition of Melbourne 
[4]. I mentioned that it was by reflecting on the accumulated 
and cumulative organic matter in the soil of Melbourne and the 
decrease in dysentery at the same time, that I first saw that 
alluvial decomposition was not a sufficient explanation of the 
causation of the disease. This is literally the case. But I was 
not aware at the time the idea occurred to me, nor indeed at the 
time I wrote, that the excrement-disposal system of the city had 
undergone a change, and a material change, within the last few 
years. I may as well confess that I — an old resident of Melbourne 
— had not taken note of the fact that the system of privies had 
been condemned, that the old shafts had been filled up as fast as 
the means and position of affairs would admit, and that a weekly 
night-soil removal system had been substituted. I admit I was 
ignorant of the check that had thus been given to the underground 
foecal saturation of the city. It is, as I learn now that I have had 
my attention drawn more especially to the subject, not yet abso- 
lutely stopped, but the work is proceeding as fast as practicable. 
However, the views I arrived at are not substantially affected by 
this modern improvement. Let it be granted that the innovation 
has been in effective operation for the last four or five years and there 
would still be 13 or 14 years during which the soakage was pro- 
gressive and cumulative. It is only to be added that the night- 
soil now removed from the city is dug into ground in the vicinity 
to such a depth, that its perfect deinf ection is insured, whilst aU 
malodorous emanations are prevented.* 

* There is one little practical suggestion I would throw out for consideration. 
The rattling and rumbling of the night-carts is a serious evil, more especially in 
those parts of the city to which they converge nightly. Could not the wheals of 
the vehicles be provided with india-rubber tires? And might not thehortea 
be shod with leather ? Some contrivance of this kind seems required to abate 
the nuisance of the noise made by the strings of carts perpetually rolling 
through some of the streets in the neighbourhood of Carlton. It is bad enough 
to be roused by the din and clatter made in the rights-of-way and at the back of 
the houses in all parts of the city once or twice a week. But it must be intoler- 
able to those living on the outskirtB to haTe this sort of thing going on every 
night. 
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342. Lest it shonld be supposed that I intend to cast any 
reflections on the excrement arrangements at the Tarra Bend 
Asylum, by exhibiting the number of deaths from dysentery in 
that establishment in strong contrast to those in other parts of the 
city and suburbs, it must be remembered that the conditions sur- 
rounding the insane in such a building, or such a group of separate 
buildings, with their numerous yards, gardens and grounds, are 
highly causative of dysentery in this climate. For practically 
there must always be — ^notwil^tanding vigilant care and super- 
vision — ^eat danger of surface pollution. Unfortunately a large 
proportion of lunatics have delusions connected with their excreta; 
and, in such an extensive institution, I suppose it is almost 
impossible to provide against some exposure of excrement to the 
influence of the air — the more especially that many of the insane 
and the idiotic conceal their ordure in holes in walls, in the clefts 
of trees, and in the crevices of the large stones cropping out of the - 
ground. This horrible phase of insanity has probably led to 
many deaths from dysentery in the past, and may yet lead to many 
in the future — ^unless perhaps the danger is to be obviated by some 
ingeniously contrived system of arrangement and classification, by 
which those afiUcted with this symptom of mental disease might 
be brought under more special observation. In any case, however, 
the persistent, ever-watchful, cunning of the lunatic will, in this 
as in everything else, be more than a match for the management 
in some instances. So it is much to be feared that isolated cases 
of dysentery will always be imminent in all Lunatic Asylums in 
warm latitudes in every part of the world. 

343. To show that the general excrement-disposal system of the 
Yarra Bend is not faulty, I may mention that, as far as I can. 
learn, there has not been a case of typhoid fever in the Asylum — 
certainly not a fatal case — ^for the last 10 or 12 years. This is 
quite sufficient evidence to my mind that the ordinary, or general, 
excrement-disposal system of the Institution is a safe system, and 
that the excreta are perfectly deinfected — so far as the Asylum is 
concerned. The water-supply is the same as that of Melbourne — 
irom. the Tan Yean Eeservoir. 

344. Although there may be no absolute occasion, perhaps, to 
show that the dysentery of Melbourne is true dysentery, and not 
mere colitis, still I have thought it better te place the matter 
beyond the reach of doubt. I have therefore extracted from the 
evidence given at Coroner's Inquests at the Yarra Bend Asylum, 
such portions as refer to this, subject. I think few will venture to 
question the fact that these were cases of malignant dysentery : — 

At an inquest on Joseph S — taken at the Yarra Bend Lunatic 
Asylum on the 18th May 1868, the following evidence was taken : — 

John Bayldon M,D, on his oath said as follows : — " I am Resi- 
dent Medical Officer at the Yarra Bend Lunatic Asylum. I find 
from the records of the Institution that the deceased Joseph S-^ 
was admitted January 12, 1865, under the warrant now produced. 
He is described as being then aged 35 years; suffering from 
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'Gmeral PftralysiB and, after hia admiBsion, liable to attaeka of 
Dysentery. I eaw him first on the 10th November 18G7. * * 
He was again attacked with dysentery, tor which he was re- 
admitted to the Hospital, on May 5th 1868. I praBCribed medi- 
cines both by the mouth and by the rectuin ; and medical eitiafi ; 
but they had little effect in checking the disease." • • * 
Jamas TKomaa Budall on his oath said: — "I am a Follow of the 
Royal CoUege of Surgeons of England, I have made a post mortem 
eiamination ot the deceased J. S — . Erternally • « • 

(ConditioQB of all internal organs stated.) The stomach was 
healthy. There was a very smiUl quantitj' of brownish £uid in it. 
The small intestines were healthy. The lai^e intestine from the 
ctecom down to the rectum exhibited the changes found in dysen- 
tery — thickening of the intestinal walla, ulceration, sloughing, 
and the contents a dark, dirty, grumons fluid. The cause of deatn 
was dysentery." 

Verdict— ThB.t "OH the 15th of May 1S69, in the Tarra Bend 

l^_ -" Lunatic Asylum, where he was in legal custody aa a lunatic, 

J^^Lj' J. S — died from dysentery." 

^^F Inquest on Edward L — at Tarra Bend, 21st November ISdS : — 
If I Dr. Bayldon said :— ' * • " He came under my charge 

.on the 11th instant. Dr. Gordon reported to me that the patient 
iiad been under treatment for Dysentery for several days, and that 
the diseaee wa.B asaumiug a very unfavourable form. The deceased 
had very severe diarrhcea with much blood in the stools. He hod 
almost constant sickneaa and vomiting. I prescribed ice and soda- 
water," Jtc, Ac. 

William Henry Cutis, M.D., made the posl mortem eiamination. 
Omitting irrelevant details the following occurs ; — " The large 
intestine was disorganised in its entire length and broke dowa in 
several places in removing it from the body. Its mucoua mem- 
brane was for the moat part thickened and softened, but in places 
entirely destroyed, and its entire surface coTered with ulcers and 
aloughs of all sizes and in all stages of degeneration. Tbe mucoua 
membrane of tbe lower portion of the ileum was intensely inflamed 
and towards the ileo-ccecal valve showed large slous;hing ulcers. 
Tbe corresponding portions of the mesentery were deeply con- 
gested. The cause of the death of deceased was dysentery." 

Verdict accordingly. 

, Inquest on Benjamin M at Tarra Bend, 7th AprU 1870. 

, J>r. Bayldim. Deceased " continued in his usual state until tbe 
pid of last month when he was attacked by dysentery," Ac. 

William Chdfiey Boiirilt mode p.m. "On opening the intestines 
f found extensive ulceration all over tbe ascending, transTerse, 
uid descending colon. There was a perforation of the colon just 
* le the right kidney — but tho contents bad not escaped. The 
„ le of the death of the deceased waa chronic dysentery." 
^ Verdict aa before. 
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Inqnest on Samnel T at Tarra Bend. 9th December 1872 

Patrick Bmith, " I am resident Medical Officer. • * » 
On the 29th November he had slight diarrhoBa and seemed to 
become quieter. He was ordered, &o. • • • Qn Srd 
December dysentery set in and he was sent to hospital. * ^ 
On the 5th December I saw him in consultation with Dr. Paley. 
On the 7th December he seemed to rally a little, but on the 8th he 
had a relapse. I again saw him with Dr. Paley on this day ; but 
he died at 1 a.m. on the 9th December. # • * 

Frederick Thomas West Ford made the autopsy. ♦ * » 

*' The colon was thickened and ulcerated, and some of the oloers^ 
had nearly perforated. The small intestines contained fcsces and 
were much congested. • * • ^he cause of death was 
exhaustion from dysentery and inflammation of the peritoneum. 

Verdict— dysentery. 
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345. The reference to the Chinese at present in Melbourne 
requires to be supplemented. I am not prepared to say that these- 
people do actually contribute more than their proportion to the 
returns of deaths from dysentery in Melbourne and its suburbs. 
Their excrement-disposal system so far as Melbourne itself is con- 
cerned is theoretically perfect — though practically disgusting to 
an Englishman — as an inspection of the Chinese Quarter in Little- 
Bourke Street will soon convince the visitor. The plan adopted 
is that of receptacles, placed in rooms and on stairs, or landing 
places, and in passages. At certain periods these receptacles are- 
emptied and ^e material is removed by the Chinese. If the 
system were genuinely carried out and no interruptions occurred^ 
it would no doubt be perfectly safe as regards the city; and as 
the effluvia from the arrangement only affect the Chinese them- 
selves, it does not much matter. But accidents may occur and 
some of these receptacles may be upset, or left for a long period — 
long enough for the fluid 'contents of the vessels to evaporate. 
What might happen in either of these events it is difficult to fore- 
see, but it maybe conceived possible that dysentery or. typhoid 
fever might be generated. The chances of such a thing are no 
doubt lessened materially by the sobriety of the race; but then 
some of them smoke opium. Nothing obnoxious has come of the 
mode in which the Chinese deal with their excreta up to the pre- 
sent time; or at all events it has not been complained of. It may 
therefore be a remote contingency ; and at all events the system 
is a far better one than the system of the permanent retention of 
the deleterious material in the city. The present plan has fewer- 
objections than that would have. But the question now comes of 
the ultimate destination of these excreta. I assume they are used 
somewhere near Melbourne for manurial purposes. If so, I should 
expect that the Chinese gardeners would conduct their operations 
as in China. And seeing the result there, it may not be an un- 
warrantable inference that a similar result on a smaller aoa}» 
might accrue in some of the environs of the city. Some of the 
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market gardeners of Brighton and its neighbourhood commit the 
error« as was pointed out [l^l]* of leaving night-soil on the surface 
of the ground ; and contract dysentery, or typhoid fever, in conse- 
quence. The Chinese are not unlikely, it seems to me, to do the 
same — though I have no data to go upon. 

846. In concluding my remarks upon the subject of the dysen- 
tery of Melbourne and its suburbs, I say without hesitation that 
although isolated cases of the flux will, almost of necessity, occur, 
from the conditions of climate and mixed population; yet that 
such epidemics of dysentery as ravaged the city in 1853, and again, 
though with a less mortality, in 1854, are an utter impossibility — so 
long as the surface cleanliness of the place is kept up to the 
present mark. I speak of the external cleanliness as regards 
f oeculent matters only and I limit my remark to epidemic dysen- 
tery. How far large values of other putrifying organic material 
are concerned in the causation, or propagation of other diseases, I 
have no means of judging and I do not venture to offer an opinion. 
But with regard to dysentery I feel myself justified in saying, on 
the strength of deductions arrived at from a vast collection of facts, 
that in no city in the world where present English habits and 
customs in the matter of public cleanliness and the outward 
observance of decency are enforced, can an epidemical outbreak of 
the flux occur. Melbourne was deluged with dysentery simply 
because she was' overwhelmed by the hordes which suddenly 
invaded her and led to her temporary demoralisation. 

847. Before quitting the dysentery of New Holland, I Tvill draw 
the reader's attention to the short notice of the country in Dr. 
Parkes's Practical Hygiene. In that part of the work treating of 
British troops on Foreign Service, will be found [P. 576 — Section 
X.] a brief statement that will go a long way to confirm the views 
expressed in these pages. Dr. Parkes says : — " It seems nnnecesary 
" to describe the climate of Australia. • • • These 

countries at jpresent are known to be very healthy ; this arises in 
part from the absence or great infrequency of malaria." After a 
tabular statement of the admissions of troops in 1862, from 
diseases among which dysentery does not appear. Dr. Parkes 
adds ; — " and other smaller items, no disease being of any gravity. 
" It only requires a glance at these figures to show, not only th» 
" healthiness of Australia, but that a Uttle individual management 
" and good conduct would remove much of this sickness." 

348. The words ai present in the above quotations I have itali- 
cised, inasmuch as they seem to point to a sort of innate feeling 
on the writer's part that although the country may be very healthy 
now, the time may be coming when Australian communities, fol- 
lowing in the wake of older civilised countries, shall succeed in 
engrafting malaria on the soil. Whether Dr. Parkes implied as 
much as this I do not know, but the manufacture of malaria by 
nations themselves is, to my mind, a logical certainty — as great 
a certainty as the fact that malaria in particular localities ha» 
been unmade by nations. 
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DYSENTERT AS OBSERVED IN VAEIOUS PARTS OF 

THE WORLD. 

349. If now we torn from Australia^ we shali find there is 
scarcely a spot on the earth's surface where dysentery does not 
.appear ; and where the direct connection between surface-pollution 
and the flux is not easily to be traced. And« moreover, we shall 
find that in those limited spaces within which epidemics never 
occur, and where sporadic cases are rare, the general excreta- 
disposal system of the country precludes the exposure of large 
quantities of f cecal matter to the action of the air. First let us 
briefly consider the countries which have an analogy to New 
Holland. Califomia presents the closest possible parallel. There 
dysentery was as much a constant at gold-fields as it was after- 
wards in Victoria. The experiences of San Francisco too were 
those of Melbourne ; and the gulches of the mining districts pro- 
duced the exact equivalent of disease that the gullies and flats of 
this country brought forth. The tendency in Califomia however 
was rather to typhoid than to dysentery. The flux was not nearly 
so terrible there as it was here ; both because the numbers of miners 
collected at one spot were not so large, and becaiise the local con- 
ditions were not so favorable to the evolution of the dysentery 
germ. Califomian mining on the whole was more nearly allied to 
Woods' Point and North Gipps Land mining. There would 
appear to be something in altitude which modifies the effects of 
surface-pollution in some way. I do not profess to explain it, but 
there is the fact. Dysentery is certainly not so frequent in moun- 
tain ranges as on plains. And even although it does occur in 
warm vaUies at a considerable elevation, it does not spread beyond, 
so far as I am enabled to learn, or to judge, from the accounts we 
have of the disease. California, however, brought forth dysentery 
largely whenever and wherever the momenta were brought to 
bear. I have not yet been able to get at the complete dysentery 
history of the State of California ; but I shall look to find that the 
country passed through very nearly the same phases of infection 
that this colony of Victoria has passed through. I infer that the 
capital and large inland towns have scavenged the disease away, 
but that isolated cases are found in them, and that more wide- 
spread endemical attacks occur at "rushes ** as they do here. 

850. The only connected account I have seen as yet of the Cape 
Diamond Fields, is that given by Mr. Frederick Boyle in his book 
— " To the Cape for Diamonds'' — ^published this year. The posi- 
tion of affairs on the diggings there is clearly very nearly the same 
as it was here in the early days. Mr. Boyle's sketch of Dutoitspan 
vastly resembles any one of the old diggings. " Vile smells assail 
" the nose. An utter recklessness of decency is one of those camp 
" features which most speedily impress the visitor." The mining 
for diamonds leads to a similar disposition of the earth that 
*' surfacing" and shallow sinking for gold used to end in. The 
diamond i^eker has his claim of so many feet and he either sifts 



and sorts tte aurface, or puts a sbatt down to tlie " diamondif eroua" 
strata,, according to fhe laj of tlie field. Aa eorae of the shafts 
are Bunk to a depth of 10 and 50 and even 60 and 70 feet, it will 
readily be naderatood that these diamond mines have prettj nearly 
the Bama phj'sionJ. aspeot that old Qolden Point at Ballarat had ia 
1851. 

351. The firat oatcoms of these conditions is given at p. 163. - 
" We had a senaatioii at Bulttoatein to-daj of the mostlnnpleasanli 
'■ kind. A KafBr boy in Mr. Webb's service fell dead across tha 
" kitchen threshold ; he had been ill of a slow fever about two weeka 
" past, but no one had thought the matter seciouB. • • ■ 
" My attention thos abruptly called to the Bauitary condition of 
" the camp, I find the air to ba full oE grewaoroe rumonrs. Tha- 
" belle of Dutoitspan lies dying of violent typhus ; i _ . 
" brought in from, the veldt this morning, dead long since j a, wall- — | 
" known digger has died to-day; another young lad; is giren up." ■ 
Mr. Bojle looks into the matter and 6ndB the " ghastly tales <rf 

" disease prove to be," aa he eipected, "all moonshine." Tha'- 1 
return of the Begistrar given at p. 171 certainly does not qoita-.l 
bear out the idea of an epidemic. From Nov. 22 to Dec. 4, 29 
deatha are registered — 17 of which took place during four days of ' 
December. The registrar commeaced to register deatha tor tha 
first time on Nov. 22. "This," says Mr. Boyle, " is no startling 
catalogue of deaths in a population of 16 or 20 thousand, many 
of whom are of dissipated habita, with conatitutiona undermined. 
Outof 29, 16 ore children; 3 more have died by accident, and 
another is a giil. This leaves but i) grown peraons who oould 
possibly be reckoned victims to the climate ; and I know that r 
several of them were notorioasly loose livers." 

352. This catalogue may not have been BtartUng to the writer — .>! 
it doea not sound very heavy in damages to a barrister perhaps — 
but it has its grim side nevertheless. At aU events the previous 
rumours can hardly be called " all moonshine." For if we take 
the death-rate for the four days of December as a basis on which 
to calculate the annuel rate, we find that it gives over 1500 
deaths for tJieyear in a population of 15 or 20,000 — rather a serious 
mortality. If we add to the deaths formally cegisteced, the deaths, 
which were not heard of — the deatha of poor wretches left to 
their fate in tents by themselves — the deaths which the mioers < 
would not take the trouble, or lose the time, to report to the regis- 
trar — the deaths of those whose friends did not know of tlie 
initiation of a registration system ia the district — if we add all 
tlieae to the catalogue, the death-rate might, I suspect, have war- 
ranted some of the grewaomeness of the rumours — even althoogli 
Dr. Gibson says, "allowances made, it will hear comparison with. 

" the average of Continental towns." j 

353. Among the causes of the deaths, I find Fever 8 ; Dysentei;' j 
S ; Unknown i. Among the deaths from fever, 3 were of chiLi { 
dren i amoDg those from dysentery, 3 were of children ; 
at 12 years 6 months; and 1 of a mim of 52. The nei 
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of sickness in Mr. Boyle's book is in chapter xxiv. : — " I think' 
" there is more sickness just now than at the time of mj arrival. 
Bat it is a trifling matter. Beyond a doubts these fiery, bnt 
open plains are amongst the healthiest in the world. We haye* 
everything to contend against: reckless disregard of sanitary 
rales on the digger's part, &c. • * * The mortality 

considering all things is astonishingly small. Bat nine died 
" last week« of grown men, whether by accident or disease, in all 
" this camp, of no one knows how many thoasand inhabitants, 
" tent-dwellers, in an atmosphere pollnted by open wells of filth, 
" and carcases decaying. Children suffer more, as would be- 
" expected, bat there do not appear to be so many of them as for- 
" merly." In estimating the population Mr. Boyle sets it down at 
11,500 — ^the Government making it 15,000. " Many are leaving ; 
" some to enjoy their hard-earned wealth, some in disgust, many 
•' ill, and many in fear of illness." Mr. Boyle " left the fields for 
" good" on the 7th of March 1871 — ^having arrived at the Camp 
of Pniel on the 19th of November. He has nothing more on the 
sanitary condition of the diamond fields. 

354. It is extremely hazardous to arrive at conclusions upon 
inexact data of this kind — the more especially as it is evident that 
Mr. Boyle takes rather a light and airy view of sickness. Hi& 
account, however, is graphic and valuable in many respects — as a 
descriptive work, by the way, the volume is picturesque and 
spirited thronghout---and I think it will support the following 
deductions : — (1) That "these fiery, but open plains," which ''are 
among the healthiest in the world," were free from malaria until 
they were occupied by the diamond miners. (2) That dysentery 
and typhoid fever were present on the fields. (8) That these^ 
diseases were either introduced, or engendered, by man. (4) That 
although there was not a sufficient amount of sickness, or so large 
a number of deaths, as to constitute an epidemic, yet that the 
death-rate was excessive. (5) That the extreme dryness of the 
climate may account in part for the comparatively small number 
of disease germs in the air. 

855. As regards the first deduction we have not only Mr. Boyle's 
direct assurance of their iieaJthiness, but there is collateral nega- 
tive proof in his book. There is not a word of ague or remittent 
fever anywhere; nor is there any mention of iUness except where- 
the mining populations are in force. Besides, the description of 
these large plams, or veldts, treeless, waterless and soilless wastes, 
with a blazing sun and a crisp air above them, precludes the sup- 
position of msSaria. As therefore the ague-plant was not present, 
and there were none of the quadrumana in the neighbourhood, it 
appears to me a safe conclusion that these open veldts were abso- 
lutely free from miasms and malarias deleterious to man. 

(2) That dysentery and some form of fever were on the field at 
Bmtfontein seems pretty clearly established. If the dysentery 
had been confined entirely to the children its true nature might 
have seemed doubtful ; but the death of a man of 52 makes it more- 
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liable that the cause of death assigned in the registrar's 
~ ooKxeot. I assume that the fever was typhoid, and not 
obvious reasons which need not be specified. The 
bth of the Kaffir boy, by the way, and the previous 
fever, look as though he had that type of typhoid 
iu8 ambuAaiorvua — ending in perforation, 
inference that the flux and the fever were generated de 
to be almost forced. It is difficult indeed to see how 
for them to have been transmitted some hundreds 
the interior of Africa — a distance which it took Mr. 
days to traverse, travelling day and night by the best 
Lce. It is possible to suppose that they might have 
dtted irom ^e nearest farms of the boers — but the 
is not sustained by anything in the book, or by the 
laotore of the diseases. [As regards dysentery, indeed, 
' of the extremely limited number of cases is strong 
non-contagiousness of the affection, and is, of itself, 
those who believe in the spread of the flux by con- 
\fomUe8J] In fine the conclusion is forced that both 
endemic, 
was dearly an excess of typhoid fever for the popula- 
want of humidity seems to be the explanation of 
>unt of dysentery. All the other conditions were 
it. I confess, though, to being somewhat surprised 
lention of a previous epidemic the year before. For I 
^t there must be continued moist weather at some period 
When the hygometric state of the air reaches the point 
production of the dysentery germs is favoured, and 
that point for a while, I should most undoubtedly ex- 
Ipi epidemics of the disease to break out on the diamond 
|Br tne other factors are evidently there in abundance ; 
jpgQiiko of the flux like that in the Dutch encampment 
1^, Dr. Lichtenstein [17], and like those at gold mining 
^aot take place in the interior' of Africa, my propositions 
btion of dysentery will have to be enlarged or modi- 
le itself being there, I do not at present see why, under 

Etlv favouring circumstances, it should not have spread 
r became moist. However Mr. Boyle was present 
only during three or four months of the dry season, 
^lOt unlikely that the events of the preceding year may 
^ forgotten, while he may not have heard the result of the 
l^her which seemed to be setting in when he left. The 
^ at present stands, is somewhat opposed both to my 
\ oausation and to the propositions as to propagation. I 
iiwilling to admit that it tells against my views so far. 
fB stated it in full confidence that when aU the facts shaL 
gl thev will square with those views. If not, the views are 
Uigether wrong, or they will have to be amended so as to 
uienomena winch, as far as I can ascertain, have not been 
! elaewhere. If it be shown eventually that the qo^qsqs.- 
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xence of extensiye snrface-pollation with a moist Btate of the- 
atmosphere has not restdted^ and does not result^ in copious dysen- 
tery at the diamond fields of Africa^ I can only say that the- 
absence of the disease^ nnder snch conditions, is very remark- 
able and unique. That there was rain at Dutoitspan while lAr. 
Boyle was there, by the way, is clear, for the fact of Kaffirs and 
others hunting for diamonds in the mud round the tents is men- 
tioned. That there should have been so little dysentery where so* 
much excrement was exposed, is, to me, unaccountable. I can only 
suppose that the thunder-storms were succeeded by such extremely 
dry weather at once, that the greater quantity of moistened f oecal 
matter was hardened exteriorly again before the dysentery germs 
could form in large numbers. The absence of trees, the hot sun 
overhead, and a scorching wind, would quickly arrest the develop- 
ment of the germs no doubt. But if the rain was followed by 
anything in the shape of sultry weather, or dew at night, the- 
production of myriads of germs should, theoretically, have been the^ 
result. The point may be cleared up some day. 

356. Of British Columbia I know little; and I have not had 
time to procure the statistics of the country. A Melbourne 
barrister, who was on the Carriboo diggings, informs me that the 
miners there suffered from what was known as the "Mountain 
Fever," of which many died. As the altitude of these diggings is 
about 5,000 feet, and as the excrement disposal system is the same 
as that of these fields, I assume this "mountain fever" to be 
iyphoid. There was no dysentery there. This corresponds 
exactly with the result of surface-pollution in mountainous districts^ 
here. I could not learn whether dysentery appears at the TniTii -ng 
camps at lower elevations in the summer or autumn, but I should, 
suppose it does. 

357. The subject of altitude, in its relation to dysentery, may 
possibly receive some elucidation from Switzerland, where as far 
as I can determine at this distance, the same phenomena of the- 
suppression of the flux and the production of typhoid, will be- 
found. The Swiss utilise night-soil as manure and leave it on the 
surface of their fields. The outcome is of course, at certain epi- 
domical seasons, in certain places, a fruitful crop of typhoid. But 
I cannot learn that dysentery ever makes its appearance in the 
mountains of Switzerland, even though it may be raging aJI 
round. On this point, however, I have nothing more than negative 
evidence. 

358. With the rest of Europe I may deal collectively and briefly.. 
There is not a nation subject to the visitations of dysentery epi- 
demics, in which their appearance may not be associated directly 
and evidently with surface-pollution. The whole continent of 
Europe— unless x)erhaps Holland of late years, and Belgium, though 
I doubt it — is s'till in the position as regards excrement-disposal 
that the English were 150 or 100 years ago. I do not mean abso- 
lutely in the same position; for water-closets and privies were un- 
known in England at those early periods, or were not largely intro* 
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i*iced, whereao tiey are eitenBivaly uaed now everjwhere ftbroad. 
Sat the introduction of these convenienceB has not been univE>csal 
atnoDg the jnaraeH of the people; and, moreover, it must have 
been palpable to everyone irho has travelled that the water-cloaets 
on the continent — at all events those open to travellete — are not 
used aa Englialimeit use nater-cloaets. In fa«t the babita of all 
dasBee in matters connected with t^e natural functions show not 
only a diareg-ard for scmpuloua mcenesa, bnt a tendency to down- 
right nncleannesa. Foreign nations ridioule the diuinclination, 
amontttintr to abhorrence, tliat tie EngliBh liave to refer to these 
things, and consider it a mauvaUe honie. And perbapa the delicacy 
of feeUng may, aa they allege, be carried so far in some rare 
instances as to lead to seiioua physical injury to individoala. But 
at all events dysentery epidemics cannot occur among people who 
have a wholesome aensitivenesa on these points. The national 
observance of Eitppressing all mentioa of, or even distant allusion 
to, these subjects may have its occasional inconveniences poeeibly, 
yet the general tone that has prevailed in conacquence baa proved 
an eminentlj healthy one for England. The key-note at last 
struck by the higher claaaea, was by degrees taken np by the auc- 
ceasive grades of Bocietyj and though getting fainter and more 
faint tonarda the lowest, it baa yet been sufficiently heard to pre- 
vent a continuance of ^neral surface -pollution, and to cut oS one 
source of diaea^e that overwhelmna the other nations to this day. 

359. When the rulers of the vrorld shall gradually come to 
learn, as they will, that their aubjeota have been perishing 
tor centuries from plagues and pestilences which they have 
brought upon themaSvea; and that milliona now die annually 
simply from omitting to deiufect their own eicreta ; they will eaoh 
find it a difficult matter ao to educate their own people aa to wean 
them from their deadly habits. Generations must pass away 
before a thorough belief in, and an adequate dread of, tJie 
poisonous material can be established. Better therefore an over- 
refined tone of public feeling which, prevents the masasa from aoU- 
ing the face of their country, than a prevalent easy familiarity 
which, knowing of no ahame, leads to open violationa of decorum 
and to a filthy condition of towna and citiea. Perhaps, however, 
BOmetbiug may be done by ordinances and decrees towards 
cleansing the continent of Bilrope, It 'mil be up-bill work to fight 
against immemorial usage and prescription : — not quite so hard aE 
to do battle with Hindoo races, it may be, for the religious element 
does not step in ; but yet there may be awkward complications. 
The Boman ritizen has a common law right, it would seem, to 
miotnrate, or defecate, within the gates of any Palazzo, or 
where else in the Holy City, at any time. If he selected the 
crowded thoroughfare in broad dky no one would interfere, ini 
same of course in the other cities of Italy. A sudden or violent 
interference with such a right as this might be cause of bloodshed. 
"^he lazzaroni of Naples might find another Maseaniello. Bi 
i few hundred lives lost in that way than, tba >unu^».-i 
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steady, wholeBale, empoisonment of the nation. It would be weU 
if the crime of exposing excrement in the midst of populationB 
came to be looked upon as one of deliberate murder, or murder at 
large. I am satisfied that, as a matter of fact, it is certain death 
to a large proportion of those who are brought within the sphere 
of the operation of the subtle virus it breeds. 

360. Since certain quarters of the large towns and cities of 
Europe are permanently more or less in the same state of pollution, 
as the temporary encampments of mining communities, there is no 
occasion to demonstrate that they will be liable to RJmilar out- 
breaks of dysentery and typhoid fever, more or less extensive, in 
proportion to the quantities of fcecal matter exposed and the local 
and seasonal conations present. I therefore pass on to other 
regions. Egypt is not a bad field for viewing the connection of 
foBoal matter with dysentery. The habits of the people there ace 
quite sufficient to account for it, and for all the pestilences from 
which it has suffered, and from which it will suffer. I observe, in 
a review of a recent work, " Cairo and its Climate," by Dr. Moritz 
Furstenburg, that the country has its periods of freedom from 
dysentery. Dr. Furstenburg says : — " Epidemic dysentery seldom 
occurs in the winter " ! W^t a relief ! In deprecating the feaxs 
of those who hesitate to resort to Cairo on account of the Ophthal- 
mia, or '* Blenorrhoea of the Eyes," he points out that " Egyptiatioa" 
is " unknown in dean houses or hotels." Here, patently, is another 
glorious country turned into a vile abode of malaria through the 
malign influence of man. Your eyes are guaranteed to you — if 
only you restrict yourself to clean houses ! And if you go to Cairo 
in winter you may perhaps get in between the epidemics of dysen- 
tery ! Get away from the Egyptians anywhere in Egypt, in ta^t, 
and you are safe. 

361. There are certain tribes of Arabs who are said to have such 
scruples in connection with one bodily function, that it is reckoned 
a disgrace to be supposed to fulfil the office at all. No male of the 
tribes is ever known to defecate and the evidence of the fact ia 
hidden in some secret place. They follow out the Mosaic ordi- 
nance with more than care — with a fastidiousness that throws the 
English into the shade. Women and children only are pardoned 
for the offence of being suspected or found out, because of their 
helpless position ; but for an Arab adult male of these tribes to lie 
under the suspicion, is a mark of womanliness, or childlishness, that 
is an indelible stain upon his manhood. Is this an authenticated 
fact P And is the freedom of the interior of Algeria from dysen- 
tery and other zymotic diseases to be attributed in part to their 
singular custom P The French may be able to give some specific 
information upon the point, as well as upon the question of the 
absence of dysentery among the warlike tribes with whom they 
fought. I cannot find any reference to the flux among the Arabs 
and I am under the impression that they never generated the 
malady. I speak of the inland races— the tribes led by Abd-el- 
£ader. The seaboard is infected everywhere. 
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362. ThB Torks ore fearful Bufferera from dyaenteiy, as well as 
from typhoid (ever and bubonio plagues. Whatever obaarrancB 
Mahomet maj have enjoined upon his followers ia the way of 
Banitary precaation, certainly they are not obaerved at Constanti- 
nople. The pollntion, both above and below the surf ace, ia suffi- 
cient to account for the presence of all the diseasea and for the 
periodical support and tranBiuission of the cholera germ. Gibral- 
tar, Halta, and every island in the Meditenanean, supply iaatances 
of surface pollution and its resultants ; and, moreover, the history 
of the places which are under EritiBh rule, here, as elaowhere, 
furnishes marvelloua confirmation of the truth of the proposition, 
that malaria ia an artificial product everywhere. The decrease of 
disease has been in a direct ratio to the diminution of eicrement — 
as may be seen at a glance by a reference to Dr. Parkes's valuable 
work on Practical Hygiene. I may in fact spare tuither remarks 
on British poBsesaions in any part of the world and refer the reader 
to it for information. He will find in every region where we have 
a garriaon, abundant evidence to account for the prevalence of 
dysentery and other zymotic disease, both among the civil popula- 
tions and the troops. Opening those stores of hygienic knowledge 
with the key of (<ecal pollution, the variations, fluctuations and 
disappearance of dysentery are as plainly to be read, as though 
the dysentery genn were at this moment deraonatratei 

363. £nssia has been scourged by dysentery epidemics for cen- 
turies ; and typhoid fever had nearly proved fatal to the Czarewitch 
the other day. The occurrence of these diseases is easily to be 
accounted for on my view; but I refer to Busaia now for the 
eiprosa purpose of pointing out, that since her criminals are somo- 
times hMided over to scientific men for eiperimauta which may or 
may not result fatally, I know of no more excusable object Uian 
that of bringing out the causation of dysenteiy by such means. 
The question of the origin of the disease and that of its exact 
inieotivo agent, might very quickly bo Bet at rest in Bussia. And 
there is no question of snch magnitude to be named at the present 
day. For, aa I have aaid, a mildew on excrement once proven to 
be the cauae of dysentery, other mildewH on excrement must^ 
inferentially, be the causes of typhoid, cholera, yellow fever, 
intermittent fever, relapsing fever, pl^ue, &a., &,c. Given a 
dysentery mildew and there oannot be any other than a mildew 
cause for the other diseases in the catalogue. Therefore, if any 
object may be thought to warrant the risk of human life in 
cold blood, certainly there could hardly be found one of such 
vital interest to the world as ttiat of determining the dysentery 
germ — or the typhoid germ. For it matters not whicli of all 
these germs is the first to be discovered. If it be found on excre- 
ment, the others will be found on excrement. 

Russia ia one of the main channels along which the cholera wave 
pours into Europe. In St. Petersburg too they even preserve the 
cholera germs in ice and thaw them in the winter, bo aa to induce 
Hmall local epidemics, All this bespeaks a highly faulty excre- 
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meat-diBposal Hyetem, and an artiflciall; created miilaiions 
condition. Of the gald-fields of Siberia and the djsenteiy tbera 
I have learnt notiung. FrobaM; the hot seaaona are prolific <^ tJie 
diseaBe ; thoagh it may bo that the rules nnder wtui^ the gangs 
work diatorb Uie conditioaa of germ formation. 

364. The Pereiana, or those in Teheran, do not appear, from 
all I can learn, to have been Eabjeot to dysentery epidemics ; 
thoagh the present plague of typhus, or typhoid, arguea a present 
defective eicreta-system. From one who was some time in 
the Persian capital, I learn there is a peculiar arrangement there. 
All the houses have closets fortheevaeuations, which Snd their way 
into ehafts of very great depth sank ia the soil. Whit becomes 
of the night-soil eventually, I could not ascertain ; for my infor- 
mant had been impressed only with the singular fact of the depth 
of these privies. The poorest classos within the mud walla of 
Teheran have privies and there was no notable surface-pollution. 
The late famine, however, may have changed all this, by leading 
to a concentration of people in and around the city ; and people 
demoralised by starvation are reckless as to personal or other 
cleanliness. This ia the e^lanation I take it of the production of 
famine plagues. The want and crowding are inefEcient of them- 
selves to produce a specific germ ; but when some of the people 
become too weak t<) attend to their discharges themaelTes, and the 
others do not ti^uble themselves to remove them, then the germs 
form with a rapidity, and in quantities, proportioned to Uia con- 
ditions, and to the amount of fcecal matt^. Although dysentery 
has not been alluded to as an accompaniment to the Persian 
plague, aayet, I fear the conditions brought about by the fever will 
aventimlly end in thia terrible malady being engendered. 

865. The history of dysentery in North America is preoiaely thai 
of British communities transplanted to a new country and fre- 
quently receiving large infusions of foreign elements. The cities 
and towns, where the surface clecnliness is as nearly that of Eng- 
lish cities and towns as a miied population will admit of, are tree 
from dysentery epidemics aa a riJe ; though in the lower latitudes, 
where the cooditions are favourable, small outbreaks of the flu 
occasionally happen. In the country and on the outskirts of civi- 
lisation, the disease presents the same phases as in Australia and 
elsewhere. In the autumn, or fall, dysentery and typhoid [|or 
" fall fever"J generally make their appearance — the former of 
course being attributed, as it is almost everywhere, to the diet and 
the alternation of hot days and cold night^ with heavy dews. A. 
very little examination, however, will, I feel sure, suffice to con- 
vince the Americans that where dysentery is, there surface pollu- 
tion must be. And the converse of the proposition will follow. 
Their " fall" fever, too, they will discover to be generated by them- 
selves; and that malaria from chmate is as great a. bugbear in 
America as in Europe. Excepting the " ague-plant" discovered by 
their own countryman — to whom no doubt they have rendered ou 
honour — they niU find there ia no indigenons disease gena tota 
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of the BOiL It all the human «iar«ta of America coold be disia- 
fected and deinfectod to-moiTow, aod otter, I Bubmit that their 
lyiuotio disease iaortivlit<f would be ver? trifling in the future. 
The coontrj ia healthy and wholsBome enough in every part. ei» 
oept the ague Bwampe, if only man wonld not poison it. 

366. Tbu temtnda me ol the ocourrence of a disease in Ne#- 
Emnewick OHnaJly aaeoeiated with tropical rogions. I refer to tha 
extTax>rdinai; appearance among the French there, soma jeaxt 
ago, of Leprosy or Elephantiasia. There was an immense d^ n^ \ 
investigation into the subject by the learned; and the gene 
ooaoIoBion was that the ^eaaa was engendered amongst 1 
French colonistB by their fiah diet and by the use of atorea. Thc' | 
affection it appaara was limited to the lienoh — the English popu-' 
lation not contracting this loathsome disease. This aingular out-; 'fl 
breat of leproay, with its rigid line of demarcation between peopte' p 
of different nations in tha same country, doea not aeem to me to be 
fitted with BJi efficient cause, by a oombination of flsh diet wiQi' 
heated air in the houses from stoves. Something more must bw 
aaaumed. For although a high temperature seeuts to be a required 
oondition, the large or frequent use of a flah diet doea not appeal 

to be a necessary condition in othei coantries. It ia not acoB»' 
stant. And the law of causation ia specifio poiaons, as I under* < 
stand it, is— once eicluded, nerer included. Fish and stove^' . 
therefore, do not carry conviction to my mind. And 1 auggest thafr 1 
the difference iu the modes of excrement-disposal between thQ' F 
French and English underliea this question of causation. I aa»>'> I 
pact that the French placed themselves in an analogmia poaitioli' ' 
to the natives of tropical regions, by creating great ^tiflcial h^ 
and by allowing their excrement to remain within its influence, so ' 
that the poison germs, whatever they are, of leprosy, ware engen- 
dered. The English iMd not retain their excrement within doors. ' 
I do not aay the hypothesis is complete or will cohere in all ita ' 
parts. I throw it out oa a suggestion which those who ore in* 
tereated may take up. If the surmise now hazarded prove correct 
and if the matter on further inrestigation should lead to the dla- 
oovery of the causation of leprosy, it will be a carious thing that » 
diseaae of hot climates should be elucidated by its accidentij 
occurrence at New Brunswick. It will also illustrate the terrible 
nature of that poiaonous material which has been ho long imana- 
peottid of playing the port it does. And I know of no assumed 
cause of leprosy that eo commends itself at the present moment, 
as an exotic fungus on eicremeut — hot-house forced in New Bruns- 
wick. The cholera germ I take to be revivified, not generated, in 
a similar manner in St. Petersburg. 

367. The dysentery of South America is wide-spread, There ' 
ore few towns that have not been visited by its epidemics at some ' 
period or other. But from some unexplained cause tha flux of 
South America ia not nearly so formidable as that of the Eaat' 
Indies, or of other countries. The mortality is not one half, it is' 
said. The frightful attacks of the yellow fever iu ita varicua 
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tMoll of immemarUl niage: while the only oonceasion to pnblio 
d«ece; tbe Bomui lower oidere [eel IhetUBeWei called upon to mtita 
irbaD preaeed u to itep within the nsBrest open doomay. The 
Franeh have nndonbtedl; got boyond this Btege. Their gentr; would 
not endure, aod tbe laweet grades would not thinfcot. sach beatiali^. 
But ;et it unoot be gsiusaid that while the gnrfaca-pollatian of 
Fraace is fli leaa tbaa that o( Ilil;, it is nevertheteHB far greater 
than that of England. Mo doabt the immnnity of Paris from epi- 
demifi dj-eeuter; for the century preoeding the jear 1659, waa due to 
a telatra in raauDera similar to tbat which had freed London ftnm 
periodioal attaoks. Bat though I am not prepared with the precise 
eiptinatioa of the moJe by which tbe sBrface-polliitian that led to 
thigepidemio of 1S59 woe broagbt about, I aay with confidence that 
a thorough inTestitjation of the ciroum stances preceding and attend- 
ing it, will show that anrfaDa-poUution was the material element in 
the causation. I( all England were ablaxe with dyaentety at thifl 
lime, I maintaia that an epidemic could nnt posnibly gain a tooting 
in London — unlesa it lieosme so crowded that the present sanitary 
arrangemeuta were not sufficiently elastio lo depurate the addition^ 

371. With regard to the comparative mortality of dysentery with 
other diseaaea [b], I have atreadv given my reasons for concluding 
that dothinenteria (typhoid, or enteric fever), has beeu on the whole 
more deadly, as it is certainly a mere formidable malady to guard 
against, than dysentery. 

372. Tronseean aabs " wbat ate theoanseaol epidemic dysenteirr" 
[e] And he anewera it by aaylng that " they elude our obBerration." 
1 trait and believe that the miuiosoope will soon bring them oleuly 
into light. 

873- The problem [d] of caueatioD put by Trousaeaa as lo the 
ocourrsnce of dysentery at Toora looks difficult at first sight. Yet 
though I shall not atiempt to solve it, as 1 do not know the exawt 
relative conditions of the cavalry and infantry barracks as regards 
their excrement dispoeal eyatem, I am persuaded that a little Icaal 
knowledge would give the cine. Trousseau says "The Bams hy> 
gianical system is adopted in both" barracks ; hut this is too vagas. 
He probably refers to the drainage and sewerage, and to the niti- 
mate destination ol the excreta of the banackt. Not having tha 
question of the suifaae eiposttre of excrement present to hia mind, 
it would not oi:aur to him to examine into the relative conditionB of 
the latrines. The modes of emptying these, and the periods of 
emptying them, and the disposal ol the material, may have been 
precisely similar in both cases. But there is another and far moi» 
essentia thing — the formation of the latiines themselveB — to be 
taken into calculation. These Ueux d'aitanee may vary considerably 
in (heir coufiguration and in their internal arrangements. Without 
knowing anything of the facts, I predict it will eventoally tronapiie 
that tbe fcecial material in the cavalry latiiues is, from some oaiub, 
mare exposed to the eilomal air, or placed under more favoiablv 
cunditioue (or the generation of the dysentery germ, than in the in- 
faatrj latrines. A very little variatioo in ^eae oonditionB maj- 



mako nil the diSereuce between the prodacUon, oi non-prodnetion, 
□t llio germ. I can conceive it quite possible tbat a diSerent aipeot 
even ma; be the tucniDg point in the faimatiuu of a mildew. 80 
that until ibeiB queEtione aa to the interior eDouomj ol tba two 
latrines ace farther aai more miantBly looked into, I cannot conent 
in the oonalnaion ot Troassenu tbat this is " a caaa in whiob no 
oharge can be brongbt against the local sitnation," or " the hfgieni- 
eal conditions." It may be tbat the cavalry quarters are more 
exposed to the eCeets ol surface pallntion ontside the barracks, tbaa 
the infantry. 

S71. I'be subject of Imits [e] may be passed o' 
thing we call the jjjidfBiio constitiitiau" [/] ia aoaathiug I do no*' 
understand. It appears to me to be one ai tlie oonvenieut pf 
onrrenC in scientific diplomacy. The other portions of iheae pai%J 
graphs require no special attention. The " exceedingly contagioua"!! 
□atora of dysentery |^A] does not accord with the history of iham 
disease as I read it. The result of my study at this malady is iholij 
it is the least contagious oF this elaas of maladies — that is regarding ^ 
contagion as a primary emanati-jn direct from the body, [as ia''' 
small-poij and not aa a secondary result of desiccation or othar^j 
change in the discharges from the body [as in cholera]. It a 
me thst it is extremely doubtfal whether it is cootagiuua at &. _. , 

sense indicated, as I have already stated. And certainly the iu-.l 
stances given by Trousaeau, by way ol showing its contagioiiBneM|.i| 
are l^ no means conclusive, or Unal, aa to the point at issue betwaen.j| 
StoU and hlmeelf. Whether dysentery be contagions or not, thq,-' 
oases cited leave the question almost untouched. The fact that a 
regiment in Algeria, marching ^om station to station with dyaenten ■ 
in its ranks, conununicated the disease to every station where it 
batted, certainly looks like strong priiad facts evidence of contagion. 
But yet the fact is quite compatible with what may also be a laat, 
namely, that the disease wftB not communicated fay contagion, in it* 
asually recognised sense. 

375. And here I mast break oS to remark upon the extreme 
poverty ol the language employed in these qneslions. There is sui^ 



a wont of precision in the two noi'ds i 



1, thst it is next to 
impossible to deterraine what a writer really means to convey by 
" contagion" oc " infection," anJ quite impossible to state one's own 
views dearly and intelligibly by them without having to resort to 
cumbrous paraphrase. The aonn "contagion" does duty, tor 
instance, for the spread ol disense by /omites and for its commoui- 
cation by actual contact ; while " inficlion," which I take to have 
the larger signification, includes every fuim of causation and propa- 
gation, by air, water, discharges, and so forth. To crown the 
confusion arising out of the necessity tai selecting one or other ol 
these words, some authors use them, either in tue oanveise sense 
to that cQmmonly understood, or indiscriminately, as though they 
had a precisely analogous meaning, or were convertible terms. The 
man who shonld invent a cade of scientific signals in this matter, 
by hoisting which the enact inflection of thought conld he displayed, 
I Wmld relieve the subject from a deal of its present vagnenesa and 




nncertaint;. As it it, I can odI; a 

the oontagiongneea of dysentery ii . _ _ 

gionenesB cl Bcarlatina, by the context. He aajs both diBeoscB are 
contagioDB, bnt be does not Bay the; are both contagion ' 
Bimilar way. And, indeed, I oonld haidly imagine at IjtbI . 
tboDgh he Bays dyeentery is " eieeedingly contagioas," that he 
meant it to be infeited that djaenterj is cioeedinglj calchiTig, 
as aoorlatina it exceedingly catching. There aurely mast be aome 
error heie — some Blip of the traDelator, or Bome nodding of the 
author. But no — this oanaot be Bnppoaed either. For in Vol. HI. 
TrouBsean haB a Lecture od Contagion ; and in that Lecture I find 
he pate his viev as to the contagioasnedH of dyaentery. in a manner 
which can leave no donbt whatever as to hia meaning. He eaya at 
page 31 : — " Thas yon Bee that typhua which waa originally caased 
" by infection, oltimately becomes qaite aa contagicna as Bmall-pox. 
" The same Btatoment is tine in respect of dysentery and other 
"epidemic disensea." 

379. Here then it ia deliberately stated that dyaentery canaed by 
infection ia transmitted by contagioa. I ronst eay the opioiong 
advanced in this matter by this author appear to be characterised 
by dash and boldness rather than by^accurate obatrvation, careful 
analysis, or close reasoning. No other writer that I know of haa 
Huggeated that typhus " ollimately becomes jui'ts at contagiooa aa 
" small-pox." Mot to mince matters, and notnitbstanding the 
eminence of the Clinical FrolesEor, I call this a loose statement, or 
an assertion not bome oat by the obsecvationB ot otherB. Tba 
history of the two diseases certainly does not warrant the conclusion 
that the one ia quite as contagions as (ha other. The aabject how- 
ever haB no direct relation to the present question, though it may 
reflect slightly on it. It may serve to teat the degree ot attention 
paid by Trauaeean to this special branch ol enquiry, and to show the 
valae to be attached to his views as ta the contagioasneaB of 
dyaentery — which he has certainly not substantiated. 

S80. For if dysentery is so exceedingly contagious how is it that 
we hear ot iiolaUd cases of the disease in Paris ? (a) How was ita 
propagation stopped — by pratique ? or by what other meana f Were 
the dysentery patientB in Trousaeau's hospital out o£[ from the other 
patients t V not, did the disease spread at all ? Nothing ot the 
kind is recorded as having occnrred at the BStfl-Dieu and no (artfaer 
mention is made, tbroughont the Lecture on Dysentery, of contagion. 
That patients were treated by TronsBsan in the HoteUDien ia ahowa 
by the following : — "Yon have bad an opportunity of studying the 
" diaease in the clinical wards; and during the last few daya, yaa 
" have seen in bed 5 of St. Agnes'a ward, a man, and in bed 11 
" of St, Bemard'a ward, a woman, anffsring from dysentery. Tha 
'■ man ia convalescent. The woman died : and 1 showed yon tho 
■■ terrible intestinal lesions which were found on examining her 
" body." At page 176 occurs ;— " Having seen at Toors, Veraailles, 
" and Farla, aeveral epidemics of dysentery, which carried off men 
" in the prime of age and etrength, as well aa old people and young 
'' children, I am able to speak, and I wish to speak, from my own 



^^H ■• pBTBODSl expeiienoe." 
^^H 'tnatment, it jet Beem 

^^H <ahoiUd not IiaTe adduced one clear case of the exesediagly oontagions 

^^H natore of thedieeaee, that came aader bis own perBonalobaerTatioii; 

^^H bat Bhonld have fallen back on AlgierB to support and illustrate the 

^^H Mitioii ha has taken tip. Surely bd exceedingly contagiouB a 

^^H aJsease did not involve the neceEeity lor travelling oat of France, 

^^r where it iB bo common, in order to show his pupila the force of his 

remarks. And yet the inference is that this necessity existed:— 

sEpedally since ire find that with all TronaBean's theoretical belief 

Aa to contagion, he practically ignores it in the Hdtel Dieu. In his 

Leelnre on Contagion [p. 57] I find the following : — " In the ward 

" of an hospital, containing patients both with scarlatina and amall- 

" pox, other patients, occupying beda far removed from the latter. 

" have taken scarlatina." Has anything analogons to this been 

obeerved nith reference to dysentery? 1 doubt it eilremety. And 

even where infection has laken place in a nard of an hospital, I 

^^m suspect a rigid and searching cxamiDation into all the surrounding 

^^L cdrcomstancea, wonld show that the disease had not spread by 

^^H wnlagium vivvm, by direct, primary, Eomitlo, exhalations, or emana- 

^^K -tiODB of particles of organic matter from the body of an infeoled 

^^H aitient ; but by means of the dejections of the person infected. 

^^V SQiat ia to say, so as to leave no poaaible donbt as to my meaning, 

^^H I believe tbat in an hospital ward of 50 beds, lialf of whicb are oooti- 

^^H^ pied by dysentery patients and the other half by general patients, 

^^H> not one of the latter could contract the disease, if only the dyeenteno 

^^B lUscbaiges from the otbera were all removed to such a distance tbat 

^^^B4he atmosphere ol the ward coold not possibly be affected by them 

^^B mbsequently. 01 coarse if these discharges are letBloed in the 

^^^V'Vard for any length of time, on the floor or abont the bedding, there 

^^^V iHll be danger of infection, [Not from the fluid, or semi-fluid, con- 

^^B ienta of pans, buckets, or receiving vessels, be it understood. 1 hold 

^^m Kaeb oontents to be innocuous nnleES when swallowed, or introduced 

^^H by abaorpliiin. But the danger Ilea in the discharges blooming dry 

^^H *Dd pulverulent ; in which ease the water-plant of dysentery, as I 

^^H «onceive, may find admission into the air.] 

^^B sai. Indeed it appears to me that dysentery is no mora coatagiona 
^^H than ague is contagions. It has not been suggested to my knowledge 
^^^^ that agae evolves any contagious principle; yet I strongly suspect 
^^^B Ibat it, in the supposititioua ease submitted, ague patients were sab- 
^^^^ atitnted for dysentery patients, the converse result might be brought 
^^H.B>i( by reversing the terms of the proposition. Let the excreta ol 
^^H^fhe intermittent patients remain in the ward, under conditiooB to 
^^■^ecome dry, and to be launched into the air on " raf ti." as Frofessoi 
^^^Vlyndall says. Is it a very wild notion that in that case the water- 
^^^n^resentatives ol the Palmella, when diffused in the air, woold bo 
^^^Knoient agents of infection J Far my part I opine that the cbiei 
^^^^Btesonwhy agae hae not been pronounced to be contagioas hitherto 
^^^Hbl that patients are very rarely conSned to bed with it. And this re- 
^^HBldiids me that no one ever dreams of associating chronie dysentery 
^^^wMth contagion. What speeifio difference is theia bstiiaa^'v^i^ULa^ 
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abaiil and lying down wliicb should oreate a epeoifio eoDtBgi(n]» 
morbid piodiict in tbe one form of tbisdueaBet Bat chronia, ot 
acute, I have not j^et met witb a emgle recorded instanca of the bo- 
called spread bj contsgioo, tbat i% not perfeatl; e)cplioable without 
tbe assumption of oontagion : wliils there are nmnberlesB negative 
DBaes in nhicb, on the " exceedingly ooulagiouB" prinoiple, dfHeotsry 
ehonld spread occasionaUy from iiolattd casee, but in wbiob it stope 
abort without any attempt being made to arreat it. 

983. Tbere ia no oooaeiDnto ent«rat lengtb apon tbe causes which 
led to the infected eipeditionary oolunme of tbe Algerian army leav- 
ing a legacy of dysentery at all the military atatioDa where tbey 
halted. To prove Doutagion, the posaihle spread by the dried germs 
of the dieeaEe in tbe evaeoationB moat first be eliminated and shovni 
to have been impoasible in these oasea. Then too the degree ol anr- 
tane-poUntion at tbe alationa muet be taken into account. The inter- 
nal Btate of tbe latiinee at theee places may have been tatib aa to 
induce the troops to go outside the encampments latber than resort 
to them ; in which event there might have been a wide Bubstralmu 
Geld, read; to receive the aporolea of the mildew which, I aasiune, 
would form rapidly on dysenteric stools when left npou tba Borfaoe 
of the ground. 

383. The same remarlia apply in priuoiple to the epidemio caased 
at Marseilles, ['i] Some obeervalions have already been offered on 
this epidemic [146], and tbere is but little more to add. It ma;, 
though, be poioted out tbat notwithstanding 3132 meu wece taken 
into tbe hospitals of Plymouth, all of whom bad either typbas or 
dysentery, not only did the latter disease not spread in tbe town, but 
there ii no mention of anything in the shape of oontagioa among 
the attendanlB or otbeiB at tbe hospitals. One medical man oaogbt 
typhus, bat uo one seeme to have taken dysentery. I submit thut 
these two Algerian instances are insufficient to eslabliah TrousBeaa's 
position that dysentery is " exceedingly ooutagioas ;" and tbat mnoL 
more copiom, ingenious, and cogent argument must be employed 
before it can be estcblisbed. 

364. The severe epidemic which ravaged Paris in 1659 was simal- 
taneouB, or neorly so, with a severe epidemic in Norway. The hii- 
torians of this latter, Messrs. C. Homaa and G. Hoitwig, hold to the 
same beUef with Frofeseor Ttousaean, and more deeidedly. Tbaj 
not only concar in ascribing tbe propagation of the Sai thnmelioid^ 
tbe Eragerod District to contagion, by meana of volatile partitjei 
given off from tbe human body ; but they arrive at tbe singular ooa- 
olnsion that a healthy, uninfected, person, may convey the contagions 
principle and may infect another person without suffering from the 

what has been said, I do not feel called apon to 

especially since MeBsrs. Homan and 
e eon lamination and make out a fait 
ooie of water-pollution. I have referred to tbem chieflj to Bhow that 
TrousBean doei not stand alone, but that there ia a school of pro- 
nouDoed and very advanced contagionists. 

8B5. Tbe question of contagion, or non-ooniagion. in dyseuteij, ia 
a very important oue to determine ; though I do not know that itt 
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Eartwig prove abundant surface 



EettlemeDl ooe fiay or the other would materiall; affect the theoij 
I propounl an lo tha oniiaBtioD of the diBeaee. It would not npsrt 
the malD ptopoEition that the eouiee of (he specifio poison is in 
baman eicremeat, even if it were sbonn aoaalnsirel; that d^eeateij 
is exceedingly ooutagiotia. At the same time it woold tend greatly to 
modity, if not to break down, tbe Bobeidiary mildew hypothesli. ' 
Therefore I have giveo this part of the subject ooDBiderable atten- 
tion ; lor, although the mildew brpothesifl ia Bnbordinate to ttw 
theory of tbe oaaBstiou of dysentery by excrement, it ia ft far moT» 
important thing to verify the bypotheais than tbe theory. In taking 
leave of Trousseau, I submit that there is nothing in hia Leotar*. 
that militates against, or ia irreconollable with the theor; of tha 
causation of dysentery by human excrement; whilst it contribute | 
some negative teetimony in support ol it. 

38G. Professor Niemeyer's obserTationa npon tbe etiology of dyee 
lory appear to mo to lack but one thing to have mado them perfect— 
the substratum of tbe " low vegetable organism." There ia not 
a sentence quoted which does not bear tlia impress of oarefnl 
obaerration or sound induction. Hia hypothesis that the " dyaen- 
" tery germ" is a " low yegelabla organism," I have vantnred t» | 
supplement by tbe hypothesis that this " lovvegetabte organism " 
is some form of mildew on excrement ; and I muet add that wheiu 
ever I have bad grave doubts in my own mind, as to ihe souudnesk 
of arguments into which I have been led on the strength of these low 
vegetable orgaaiems, I have heeo forti&ed and reassured, OQ studying 
ovel again the acute, profound, and BB^acioaa deliverances of thi» 
pbiloBophicot mind. When I have been almost startled at the oon- 
sequences of tbe large conoluaiona I have arrived at, on tbe assumed 
premies of a fungoid geim of fosoal origin, 1 have tutned to Niemeyer 
and I have found support. 

When I have reSected, indeed, npon tbe aBtuteneas oC the 
reasoning displayed in arriving at the dedaetion that the specifia 
germs of these diseases are of vegetable origin, I have marvelled 
tbat tbe processea of iodaollon should not have gone one step 
farther and led to the source of these vegetable germs. It now 
seems incompri:beusible to me how their substratum abould hav* 
been mlaaed ;—not in dysentery, perhaps, for its causation by sm'faM 
excrement has not been suspected; but the intimate and almost 
direot connection of enteric [ever with excrement, has lone bean ] 
known. All modern authors point to fcecol matter as one of thv i 
chief factors of typhoid. Since, therefore, Niemeyer and others bav* 
(or some time past arrived at tbe conclusion that a low veKetablk | 
orgauism must be tbe infective agent of tjipboid. It does seem strange [ 
that tbe thought of a rnildew on excrement ^oidd not have occurred. ' 

B87. I would draw the reader's attention to tbe CButioaBDese witb ' 
which the question of contagion is touehed ; and to tbe oonlrut 
ou this point between the steady dry light of Niemeyer and thft ] 
fitful uncertain glare of Trouaaeau. Tbe careful German content! ' 
Mwaelf with saying:— "for, while it has not been proved thai 
"pJiSBfl person catches dysentery from another," ±a. I will merely 



[ add Ifaat every word of Ktemeyei ia perfectly compatible witb, 
f and iode^d higbl; lavouiable ta, the tbeory of the osusstioQ of 
I ^ysB'i'^r? bj eicrement nnder the ounditions HabmLtted io tba 
I RopositioDt. 



38. The firflt thing that Btrnok mj attention in Frofeaaar Mae- 
' lean's Artiole ivae the phraec " pre-eiuiitar; age " (i) as connected 
with djBBntery. There waold appear to be some confusioQ here ai 
' -to period. Bead by a sniiBequent paragraph, {(f) the pre-aanitary 
-•ge was before dysentery " ceased to be a desliuctiTO diaeRsa " in 
England. The ceaaing ot dysentery then should maik the line 
between Banitatioa and no sanitatioD. Bnt the context makeB the 
} matter Bomewhal obacnre ; for ProfeBSOr MacleBO goes on to say 
I 'that dyeentery " disappeared before a higher civilisation and what 
1 "it brings in its train ;" and the things enumerated evidently refer 
I to hygienio, or farming, improvements introdnoed during this 
[ «entni7; whereaa dysentery had undoabtedJy ceased to be epidemio 
J long before the oommencemeiit of the year 1800. [The compaia- 
I 'tively trifling and exceptional outbreak in Bolton, in 1831, doea not 
' toneb thepreaent qneatioQ,] In fact when we come to analyse theas 
1 passages, so bb to arrive at the eense in which the phrases « pre- 
1 Mnitary age " and " a higher civiiisalion " are QBed, and the mean- 
' ing they are intended to convey, we find that Professor Maclean 
implies by the latter a mncb more advanced Btage of sanitation, and 
J ft far mors perfect and complex hygienic machinery, than coald have 
I -obtained at the time when epidemic dysentery disappeared. Aa 
there have always been soma rade ootionB of hygiene in England, I 
asBnme that what may be colled the age of eanitBtion dates from 
BOmewhere about the time when public attention began to be aroused 
to the necessity for corporate, or municipal, or parliamentary enact- 
ments, oi aspeoial and elaborate nature, toaching the geneialheolth 
I -of towns and cities. If this be the correct deduction fioia the 
premisses, and it seems to be witbin the spirit and intention o! the 
words, it is a consegnence that dysentery Bhoold not have ceased 
until aiter the sanitary impiovemeats effected in this way had pro- 
dneed a wide-spread beneficial change. The eitinction of djBenterj 
<hoaid have been one of the results of this change. But dates inter- 
lere wllh this view ; for the dying out of dysentery ia EnKland waa 
long antecedent to the intiodaction of the measures referred to. 
Thla would bo making the effeel precede the cause. WhUe 1 am 
-qnile prepared to admit that dyeentery disappeared before a higher 
civilisation, I conceive thut an undue importsnoe has been assigned 
to underground alluvial pollntion by organic matter, and an dh- 
deaerved credit given to subsoil drainage and general hygienio 
measareB, as regards ridding England of tbis particular malady. Ho 
doubt the present hygienic sjatem of England Is sufQcient to pre- 
(dnde dysentery, because it so happene that the meana employed not 
I -only remove the ordinary organic refuse ol communities, but dear 
off the Burface the special organic matter which, when left on tbe 
■urface, originates the dysentery germ. Of oonrse practically the 



flax recedes aa hygiene advonoeB, beoaaae the extenor or aoperfioial 
uleanlmeBB of tovns ia ae muoh a port of aaaitar; reform ae diain- 
age, Beverage, water-aupplj, Sec Th« greater ineludea tfae less ; and, 
suppoaing all impniities to be swept a«a;, the particnlitr goeB yntb 
the general. There cannot be tbe Bligbteet doubt, therefore, that 
djeeoterj' would have been efleotaall; exterminated b; present aani- 
tor; nirangementB. But it chanced that dysentery had alread; 
disappeared from England (or neuly a century before they were 
initiated, in ihe cense and on the scale implied. It ia clear, there- 
fare, that its diaappearanee waa not a result of those arracgementB ; 
and moreoTer it must ba patent that ita diaappearanee took place in 
spite of the very urgent necessity for those aj^angements. In fine 
nbateTersalutaryefTectathegieattf attention to hygiene may haTe|pro- 
dnced, the disappearance of dysentery in England could hardly have 
been one of them. For granting that effeetive hygienic meaeDieB 
have been in aetive operation throughout England for tbe last hlty 
yeara — which is to grant a good deal— it cannot be gainsaid that 
epidemic dysentery had altogether diaappeared lor at least Qtty 
years before that — at all STents in London, To euppose that 
dysentery was eradicated by means of hygiene, as now understood, 
is to suppose a disease to have been cured by a remedy which was 
not discovered until after the disease had left. 

389. It bae been sdmitted that tbe extinction of dysentery was 
dae to " ft higher civilisation" — though exception has been taken to 
the inolusion of hygiene within the phrase. It may be as well 
theretoie to show tbe distinctioa I draw between the two things, and 
to show how far civiliaatian was instrumental in rooting out this foul 
pest, which, according to Dr. Chevers, attacked all ranks and con- 
ditions of Englishmen, laying low eome of our crowned heads and 
carryJDg oB eeieral of tbe mighty men of our ohroniclee. Though 
it may not be clear how far bis authorities are to be relied on, ]>r. 
Cbevers names Edward I,, Henry VIII., James I., Charles II., 
Prince Henry, son of Henry II., Dudley, Earl of Leioester; Walter, 
Efttl of Essex ; Cardinal WoUey, and Cromwell. Some of these had 
lemittect fever, or aimple agae, or pure typhoid. I abonld say, with 
dysentery tacked on. But it is not material; — the flux was pro- 
bably a powerful ally. The share which civilisation had in eDppres- 
sing the diseaee, 1 oonceiva to have been that slow and gradual 
change in the hahits and customs of our forefathers which was 
brought abont in tbe first instance, most probably, by tbe increase in 
the size of the principal cities and the consequent encroachment on 
the fields and open spaces aarroundiug them. For there is no use in 
attempting to disguise, or conceal, tbe fact that the excrement- 
disposal Fystem of the English three centuries ago was very nearly 
the same as that of the HindoD— without the obatty. At the time 
even of the Great Plague priries and oesi-pitB bad not been intro- 
duced into general dbb, as may be gathered by tbe sanitury regnia- 
tiocs issned by tbe Lord Mayor and Aldermen of London:— " First 
" it is thought necessary and so ordered that every householder do 
" oattse the street to be daily prepared before bis door, and bo to 
"keep it clean swept all the we^ long. 




" That the BWeeping and filth of honaaa be dailj carried away iy 
" the rakere, and that the taker aball give cctice of his oomiiig b; 
" the blowing of a hom. as hitherto hath been done." 

590. This gUmpse of primitiTe hygiene ehowa that honaes <*___ 
not prorided with privioa in London at that lime. The neeessitj (or 
the piomtilgatian of the regnlation epeaka voIumeB aa to the state of 
the Hnrface of the oity. Tlie advent of tbe Plftgae in not to be von- 
dered at ; while there maat have been abimd^t material for the 
•?olation ol the dyBentery germ ever present in the fielid etreetB. 
Whan sneh a oondition of things was tolerated in tbe busy part of 
London, it may euily be coQceived vhat moat have been the state of 
Ihe fields immediately adjoining. Any one may apprehend the eqc- 
•Mslve stages thmagh which the citizens had passed from a lover 
airilisatloD np to the lime of the Flagne; and he may trace the 
gradna) steps of the oivilisation which ended in Ibe final adoption o( 
t more oleanly and deoent Byatem and the oonseqnent refinement in 
the mode of Ufe. How slow the EOoial movement waB, may be 

Ethered from the lone and allniions of writers doim to Qasen 
lee'B period, and even later. The opennee? and coarseness of 
■peech among the highest ctafscs leave no donbt aa to what must 
have been the general habits of the nation. Dean Swift mokes it 
plain enongb that, in hia day, the material for Ibe production ot the 
dysentery germ was not wanting in places where its presence aonld 
liArdly ba eupposod possible to modern notions. By the reign ot 
Qeorge the Third, epidemic dysentery may be said to have been 
•radiekted. 

591. The higher civilisation, therefore, before which the malignant 
dysentery of England tardily receded, andbywhiobit was eventnaUy 
Mtirpated, waa simply a civilisation springing oat of necessity and 
powing by convenience and decency. The geceralion which saw 
ue last of tbe malady had never dreamt of pablie hygiene, as it ia 
now looked at, and sabaoil drainage was a thing unknown. The da- 
raeaee of dysentery kept pace with, and was apparently legolated by, 
i» dependent on, latrioal accommodation and sarface oleanlineBB. 
[144 and 145] The Lord Mayor's sanitary edict was probably one of 
Uie firet efficient measares towards its extinction. When tha 
■ystem of reoeptacular arrangements, and tbe plans of snperBoikl 
■oavengering, were so far contplete that ftscal accamulstion conld 
no longer occur in the highwaya and in the open spaces, to any 
large extent, the elements for the elimination of dysenteric poisoi], 
u I conceive, were no longer present ia deleterious amount. In 
fine, no sooner was the foal soarce ot contamination swept oft 
ths face of the earth, out of air and light and into darknesa 
mdergrotrnd, than the last vestiges of epidemic dysentery were 
■wept away with it — never to return, whether modem hygiene had 
intervened or not. England paesed beyond tbe dysentery stage of 
cdvilisation, in which tbe nations of Earope are even now struggling, 
)]y accident and not by design ; and tha very means by which ahfl 
unwittingly escaped from dysentery, have plnnged her foither into 
the Blongii of enteric fever— out ot which I feu aha will hvyotae 
greater diffioulty in extricating herself. 



^^^r* S92, The " iDDseness" of Ireland [c] I claim oa a aingolar iUoBtU' 
^^B^ion ol the ageac; ol surface fcscal maltei io the eauBaiinn af dyeen- 
^^^ Mt;. For it U Dotorloas that tlie Iriab peasantry adhered to the 
I «taly EDglish cnstom duwn to times quite within the memoij ol 

living men. The perpetnation of the disease therefore, in that 
uosntry, go long after it had been stamped out of England, is strong 
confirmation of the theory of sorf ace -pollution, lie gradual decline 
since 1818 ia fully aecounted for by the more decent habits exacted 
by modem sooial notions. It certainly could not be explained on 
hygienic principles. The epidemiologist ma; learn from this sadly 
instractive field of enquiry how typhas, typhoid, and relapsing 
fever, ma; be substituted lor, or may remain long after dysentery ; and 
liow readily cholera finds an extensive anbstralutn in suoh a country. 
It need not excite sarpriae, either, it Scotland bioaght down epidemic 
dysentery to comparatively late times— thongh the northern olinaata 
furnished the conditions more rarely. 

393. The frightful mortality of dysentery in India [e] is another 
link in the chain of evidenee (or the theory of causation by surface 
exoramBut. For of all oonntries there is not one so foully contami- 
nated as this— not even China, though It is bad enough. There is, 
however, this essential difference between the pallutiou of tbe two 
countries, which may render that of China more deadly at certain 
seasons and plaeee ; namely, that the Ohinese spread the material 
in a thin layer over tbe soU, for egriealtmal purposes ; and though 
this artificially constructed substratum field is a most prolific source 
of mildewfi, it may be doubted whether it is so pernicious in the 
long run as the Hindoo objection to convert (cecal matter into 
manure, and tbe consequent continuance of the substanoo on the 
surface throughout the year. EnoQgb has been said elsewbrre 
[Cholera, Iba.] upon the subject to show how it ia that dysentery 
always has been, and seemingly always must be, a contingency in 
Indian life. 

S'J4. The views expressed bj Professor Maclean touching the 
variety of causes that have been assigned for this specific afioction 
[A and i] must be concurred with. Thsy are unanswerable. I 
cannot, however, yield that "just in proportion as we have banished 
" malaria, [from within tbe sail] so have wa got rid of dysentery." 
[jj] I am neither able to perceive that there has been a propor- 
tionate diminution of dysentery regulated by the baniahraenl of 
alluvial malaria, nor am I open to admit that the two things have 
any relation whatever. I cannot trace the dependence of one upon 
the other, either in England or elssvfbere. On the contrary, there 
are instances innumerable in Gngtaad where there has been of lale 
years a vast increase in the quantity of organic matter in the soil 
nithout the poison of dysentery being generated — or without its 
being propagated when actually introduced. This is very easily 
demonstrated. At the time when Mr.Eaduliffe made the reports already 
referred to [14S] upon the condition of Leeds, Maochester, Biimiug- 
ham, Liverpool, and the other large tuwos, it is clear there was a 

larger proportion of organic matter in the soil on which these places 

stand than there was fifty years before. It cannot be denied that 
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Livarpool eontftina a vastly larger tnaas of deoompOBiDg matarial ia 
the ground dow tban formell;: or that dormg the last fift; jeura ■ 
great utimber of patients enffermg from djaentery have lotmd their 
waj tbere. Tat neither haa djaentery been genernled de wvo, nor 
liBB it eiteoded itielf by propagatioii in eoneeqiieDce of inlrodaatioD. 
Typhoid fever and diarrhcea have beeQ the prodnots of the malaria 
in Liverpool, no doubt, and cholera would find !arga means of 
reproducing its eerms there — but not dysentery. The causation of 
dysentery ia a thing apart from alluvial malarial deaomposition — the 
ooudosioD of Dr. Bal; to the eontrnry DDtwitbBtanding. 

396. The celebrated GulstDniaD Lectaiea have bean before referred 
to, [S5] but they dcmRud furtber attention. Passing orer the fiiat 
admirable Lecture, irhlch lelalea cliielly to the lesions in the uolon, 
the first point I note in the eecond is the conolusion Dr. Baly arrives 
at, that the dyeeotery of Europe is idsntioal with that of tropicAl 
conn tries — a conclusion whidl is amply jaatified and clearly 
BUBtained by the argument. The eonnection of typhoid fever mth 
dyseuteiy is the ntit material gueation, thongh before coming to it, I 
remark a paBsage to be found on the way ; namely, " amongst tbe 
■' many handreda of cases of dysentery wbicli have acourred in the 
" Millbank prison during tbe last seven years" [i.e. from 1340 to 
1847], This amount of disease at that period is most significant a* 
to causation — but of this presently. The relation of taberonlBi 
phthisis to dysentery, the consideration of which precedes the 
Bubjeiit of typhoid fever, is highly iotereating, but is remote from the 
question of origin. 

396. Dr. Baly oppoees the view of BoliitacBk; that typhoid fever 
18 never lonnd cocjoined with dyseuteiy. He says : — " I shall at 
" present only remark that at Millbank prison it has been freqnetit : 
" and that in the fatal casea the chars cteristio lesions of the two 
" dieeases were roany times found perfectly developed." The matter 
has been placed beyond a doubt I shonld say; and, indeed, J cannot 
understand how it could have been doubted by any one who had any 
knowledge of the history of dysentery, and had learnt how it spares 
no disorder. I refer to this alJiEnoe between the two diseases in the 
prison for the special purpose of filing the presence of fcecal matter 
within its walla. The description of tbe symptoms of dysentery 
oomes next ; and, as I learn from tbe medical men of this colony, it 
is an exact and a vivid picture of the flni of New Holland. In this 
part of tbe Lecture I must single ont these sentences, because they 
confirm what has been stated previonsly in this volume, and beoanas 
they illustrate a point in connectiou with causation. In speaking of 
the diffuae gangrenous form of dysenteiy and the rapidity of the 
termination. Sr. Ealy observes ; — " This form of the disease baa at 
" the Millbank prison, genoraliy attacked the weakest subjects ; bat 
" tbere have beec ejoeptiona to this rale. Three strong and appa- 
rently healthy men have perished from it. and tbe same thing has 



" been observed elsewhi 
Auatraha over and ovi 
fromimder " pre die posing 
It shows they are ia no 



Thia fact, which has been noticed here ic 
pletely knocks away the ground 
anses'' and " the epidemic constitution." 
way easential to tbe receptivity of the 



gain. 



poiEon. It GBtablislieB coiopletel]' «bat Niemty er ]aya iowD — that the 
" iyeenietj eerm grows, flourielieB sod inoreases outside of tbe human 
" body and |>ersaDa stajirig uoac its looalit; are in danger □[ beiag 
" attaoked by it," Let a qibq be never sa healthy, if he Bwallowa, or 
inbalea, theae germs, hia health is no ealappal to their produaing 
tbaiT pbyeical eSeota. 

397. The peculiar nervous complication in oertnin years at the 
MiUbank prison lefeired to by Dr. Baly, I must leave, ae beiag out- 
aide my preaent purpose. I will however eitraot ane passage which 
relatuB to oaneatian. Dr. Baly says : — " Daring the mouths of De- 
" cember 1611 and Janasry 1812 eeveral oases of dysentery of an- 
" usual aevarity oEciirred amongst the prisonera, and in the saoceed- 
" ing months Ibey became ao frequent as to constitute an epidemic." 
This fact of tbe Hui ooctirriiig and spTeadiag during the coldest 
mouths of the year, adds force to the arguments adduced as (□ the 
non-propagalioD ol tbe disease at PJymouth when the troops were 
landed there. [146, 388, £o.] In tbe second Lecture Dr. Baly men- 
lions incidentally that in the Kew York prison of Sing Sing, " Ihore 
" has been the same prevalenoe of dysentery and other diseasea un- 
" doubtedly produced by the ageoey of malaria." 

398. Tbe third Gulstonian Lecture is the most interesting and the 
least concltiBive. Tbe acumen, shrewdness, and penetration shown 
in tbe preceding Leaturea are baffled by oausation. I cannot now go 
through the whole Lecture, each paragraph of which affords a text 
for amplification. Nuc is there any special need to do so; for most 
of the argument employed by Dr. Baly has been directly or indirectly 
touched upon in precediog remarks. I will merely select some of 
the more salient points for a few additional obsetvationa. 

In lS2it the phyeioians of tha MiUbank prison " repotted as their 
" final opinion that the disease had been prodaced by a, local noxioua' 
" influence." This is something gained ; for though the term 
noiious influence is vague, or, as Dr. Baly neatly puts it, " a very 
" general one," yet these cautious physicians have a( all events oom- 
mitted themselves to (be opinion that the nosioas inflaence, what- 
ever it was, was local. In the second paragraph of this Lecture Dr. 
Baly deliveiB himself in a manner which at first sight almost leads 
to the belief that be had arrived at the view I had taken. He says ; 
— "Here, as in other instances where dysentery is endemic in prisons, 
" workhouses, or lunatic asylums, the cause really producing it is, I 
" believe, a malaria riEingfrom the surlaceol tbe ground aroaod the 
" building." But in the neib paragraph the meaoicg he sttaobes ta 
a " malaria rising from the suiiace" is definitely nhown. He there 
eays, " dysectery and bowel complaints" prevail most " when from 
"tbe state of tbe soil and atmosphere, tbe desomposiliou of tbe 
" organic matters in the soil is neceisarily most active." Aud he 
takes Ibe view that tbe malaria cornea from leilhiii the soil, through- 
out. In fact when I find that human excrement is not once alluded 
to in the Lectures as tbe specific source of dysentery, either on the 
surface or below the surface of the ground, it tells me that Dr. fisly 
)t touched, though he very nearly approodied, the o 
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S99. Tbe rearlet who shsll atteatiTely coneider the reaaona Dr. 
Salj giiea for hia conclaaion that malaria ie the ef&cient oauio of 
the flax, wii), I think, be Btrock bj the aingalar cogency of these 
reaaona for tbe theory of (cEoiil canBetion. Certainly I may eay that, 
BO far as tbey go, I have not been able to addnce any stronger proofs 
of my own propueitions tliaD are contained in these LeotnceB. For, 
cnrioiiBly enough, vhere Dr. Baly cornea on stumbling-blockB wbioh, 
aa it aeeiuB to me, be vainly atterapte to move by iagenions, though 
inoonclnaiTe argument, the view of excremeat pollution throvs aside 
the difflealty at once and in tbe aimpleat way. In combatting the 
objeotion that may be taken to hia DonclnuioD, Dr. Baly first refers to 
the belief that diet is concerned in the cansation of dyaentery. He 
diBpoaea o[ this moat completely. He " visited man; priaona, work- 
" bonses, barracks, and Innatie asytiuua ;" and be fuond that the dia- 
BMD " prevailed in barraoks and lunatic aayluma inhere tbe dietary 
'■ iraa abundant and were absent from prisona in which the allowanoe 
"of food was scanty." 

400. The next Bsanmed objection hanover, is not met so happily ; 
lor in his anawera to it, I ventuje to submit Dr. Baly proves too 
much. The objection ia " that the inhabitanta of the immediate 
" neigfabourhood do not snffer in a aimilar way. This ia true. Even 
" tbe private fsmiliea reeiding in the Penitentiary are seldom at all 
" affected with tbe prevalent bonel eompiainls, and very aeldom 
" indeed in a very severe degree." Tbe reply ia that these free 
persons " are not constantly oanfined to the atmosphere of the 
" locality ;" and if the reply bad stopped there, it would have 
been a full and sofficient reply. But the subsequent reference to the 
luct that these persons have more creature cem-forts and more 
cheerful society is not mere snrplnsage ; either it is beside tbe 
question, or it clashes with the principle laid down in tbe pTeceding 
paragraph. To say that one who inhales less malarial air Uiam 
another, ia less liable to malarial infection, is a clear, succinct, 
intelligible, proposition; but to Bay that the condition of mind or 
body influences tbe result, ia to introduce the element of an nnknoim 
quantity and to complicate the matter by needless addition. For 
what proof is there that if the well-fed cheerful man inhaled tha 
same amount of malarial air aa the under-fed cheerless man, he 
would not take the infection as readily? Of what value is it to ssij 
that wlien "barraoks have had unhealthy sites, tbe officers have 
" been far less aSected than the private soldiere," in order to ebon 
that the comparative immunity has been from tbe bodily conditions 
□f the two classes ; tmless at the same time it be shown that tbe 
officers and privates were similarly exposed to tbe malaria J AU 
these insufficient ergumenls tacked on to the one sufficient one, are, 
moreover, opposed, by implication, to the results Dr. Balj arrived at 
by hia visits to the different prisons and other establishments. He 
would seem to have overlooked this, aa well as the tact of the " three 
strong and healthy men"' being atteoted. [396] 

400. The queBtion of the relative immunity of different grades of 
people to malarial attacks ia not in a satiafnclory position to my 
miad ; and I am tempted to dieresa lor a little to skim over the 
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B^mutaoe of it. The vagitrieB or Bnotnaliea ol sn epidemio, as its 

■ inunifsBtatioDB are frequently ooiiBidereiJ, have no duubt their fixed 

I ,Alongh Dndeterinined laws. The mtiDner in which certain indivi- 

^ ^nals ore apparently Bingled out. either for attack or for exemption, 

it of conrae the tuvarjing result oi difieriog conditions. The 

Lilifficnlt; being to appreciate, or to aeise or apprehend the oonditions, 

POiia oonaiant resnlt has to some minda the appearance ot an inooD- 

■r^tlancy, or a oaprioiousneBfl, in oatoral laws — which is ahaurd. I 

itsrt then with the paetuUte that every seemiug exception M ordi- 

nry roles in epidemics, ia but the natural inevitable outcome of 

~~ ' Dnditions as may he accidontaUy brought together. And 

I propose to consider how some men escape altogether and how 

are affected in varionB degrees dating an ontbreak of dyaen- 

Of a tlioneand troops in an infected loeality a hnndrcd 

<e infested. Of this handred ten shall die within a month, 

l^tvent; shall have a severe form of chronic dysentery lasting from 

1^ to twelve months, daring vhich period five deaths eball ocour. 

Pf the seventy some shall have short bnt sharp attacks ; others shall 

~'e Blight but lingering Bymptoms; and the remainder Ehsll have 

flux vith evsry intermediate shade ot intensity. Of the handred 

nteoted, by far the larger proportion shall be debilitated from some 

I ittose or other, bat many sball be men in tbe prime of life and in 

■.good health. Of the 900 aninfected there shall be by far the larger 

I .immber ruhast and well conditioned ; bnt many shall be quite as 

t^bilitated as the most debilitated of those who shall have been 

B,tBttaaked. The conditions as to food, olothiog and labour or occupa- 

K,tion. shall be eqaal. The problem is to determine how the resalts 

Wjl^ the malaria have been indnced. I cannot pretend to solve the 

I jcohlem, but I will offer a few suggestions that may assist in the 

^ .^lolution. 

The first thing to place on a definite tooting is sasceptibility, 
at receptivity. How far is the physical condition of a man con- 
iwmed in the infection, or non-infection of his system by a 
I containing the germs of dyeenteiy? The condiuion I 
at is that the state of a man's health is a most 
laterial circumstance and may determine whether he shall, or shall 
tot, be infected. A weakly man in camp is nndoubtedly more prone 
.o be infected with dysentery than a healthy man. So far I am in 
lyWMiord with all writers. But when I come to inquire why the weakly 
B Lable to infection, I find myself at variance with 
^^11 authors whom 1 have consulted. The universal opinion wonld 
LSppear to be that, in these oases, the weaker man is the more often 
sfected because he is less able to resist the malHiial poison. Tba 
ism is afiected by dysentery becaase of its internal condition ; 
1 other words, because of the state of the constitution of the 
Ipdividual. My explanation of the fact that weakly men contract 
jsentery iu an opidumio more frequenlly than healthy men, is that 
le weakly, through physical or tuechanical ngenoy, inhale a larger 
nportion of the dysentery germs during the day and night, than 
la healthy ; and that the consCitatiODal condition of the system has 
o relation to tbe leception of the poison. That is to say, I conceive 



that it perfeetlj health; moii inhaled the same amount and kind of 
malaria tbst decidedly veaki)' men inhnle during an epidemic of 
dvBent»rj, they would be attacked in precisBly the Bttme proportion ; 
and tbat the reason whj they are not attacked in the same propoT- 
tion. IB simply becaasa thej do nnt receive into their orinniamB tha 
same qnanti^ and doBcription of dyaenlery genua. I speak of r 
oeptivity only ; — the atter-canrae of the diaeaee is another matter. 

By this view, it may be understood how vfakly men occaaionally 
Mcape and the strong are sometimes infected. For though as a 
general rule the veakly are more likely to take dysentery thaiB tha 
atrong, tor the reaaeii assigned, yet cases may be couceiied where tha 
Tery tact of the weakoesa has been a safeguard, and where a strong 
man hfti fallen a victim by reason of hia Htrength. To my miud the 
whola queatioD of receptivity, or ensoeptirity, resolvBa itself into one 
as to the amount and kind of germs mechanically introduced into 
the system. I will, tberelore. indicate briefly some of the modes b; 
which individuals uncoDsciously control the degree of their own 
empoiEOomeiit — by which cammdea inhabiting and sleeping Ja thfl- 
same tent anbrnit themselves Tariniiely to the inflnence of malarlst 
I assume that malaria is an ait containing infective particles of some 
kind ; dad. that the particles of the dyaenlery poison, whatever it m 
be, are variable in i-ize and potency. Gravitation will determioe t'. 
degree of elevation these particles ehsll attain in the atmoapfaer 
ftud, as a general rule, the heavier will Le nearer the surface, thongb 
currents uf air may disturb this couditiou and introduce special 
teanlta. The weaMy men in a malaiious camp, it aeema to me, expoaa 
themselves to its malaria more than the others by clinging to thair 
own quarters and by lying about when off duty. A soldier in a 
weakly state throws himself down in hia own. lent, or be picks out a 
shady spot, or a place where be may bask in the Buu, as the case may 
he. He therefore not only breathes the air of one particular locality 
for a greater number of hours dnriug the twenty-four than hia 
comrades, but he ia moat likely to inhale the larger and poasiblym 
vimleut particlea ol infective material. Hence I conceive that ii 
large nninber of troops the ohanoea are that dysentery will attack a 
larger proportion of the weakly in this way. But it may happen that 
a sickly man may be quartered in the leaat malarious part of the 
camp; in which case his haagingabont the neighbonrhoodof his own 
tent may protect him. Poaaibly alao when his healthy comrades lift 
up (be sidea of ibe tent at night for fresh air, he may he ao chilly as 
to protect his head and {ace from tlie night dews which they disregard. 
Thus the only seemingly likely man of them all to be affected, may 
be the only one to escape. 5o again in a tent where they are aU 
weakly hat one, that one healthy man may succumb to malaria whila 
his weakly comrades get oH. ind he may bring it on bimseif in a 
variety of ways. If the tent is in a good position, he may atray from 
it into a melarioua quarter. If in a bad one, he may expose bimseif 
teckleasly at night by getting near the entrance, or by some other 
device to breathe the estemal air which the others avoid. In fact 
the infinity of variations and modifications in these sooiol anauge- 
menta of camp life leads to endleES, uneipected, and apparently 
inexplicable, teeultB. 
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And besides tha qaestion ot health, the peonliarity of the oon&ga- 
r»tioQ of the bodj' aod of the mode ia wliieh its fnnctiana aia ful- 
I fllled, may largely goiem the rooaptivity of the individaal. Height 
I jnay affect the result: So maj the preaeaee of a hsavy mouetaohe, 
I and an abandant growth of haii in the noEtril — nature's respirstorB. 
I 'The mode of bceatbiug ; vadous habits in sleeping ; diunkeQaess [by 
1 ludiug to expusurs] ; the site o) a tent ; its diBlanoe irom the actuiU 
I iBOOicB of the malaria ; preTailing winds ; aai a hoit of things 
I jblfioenoe the namber and nature ol the dysentery germs that may 
d their way through malaria into the system of any given resident 
a osmp. The amount and efFectiveaeas of the poison introduced 
V into Ibe organism ma; be dependent entirely upon aocidental 

■ jibysioal ciicamstanceg ontaide the body, or they may depeod partly 
f OB external, acd partly od couetltutional conditions. But I believe 
I that in no case viiU the strong be exempt, iC they inhale an equiva- 

Unt of gtrms with the infected weak. 
I On the principle Ihns roughly ailggeBted and imperfeotly worked 
I -out, 1 can understand the phenomena of camp dysentery ; and on 
I BO other principle. It accoonts lor the fatal oases and for the mild 
' iCases, BOd for Ibe exempt. It explains how men who sbonld theo- 
1 latically take the disease, go free ; and how the strong and vigurox^s 
[ (all by the side ol the untoached feeble. I think the problem pro- 
[ ]N}»ed as to the tboasand troops may be solved by an adaptation, or 
t in extension, ol this view. I do not overlook the hypothesis that 
[ A depraved or putrescent atate of the blood, or a tendenoy to change 
I tern its noimal standard, offers greater faailitiea for the muUiplioa- 
[ tion of morbid germs. This ia an old proposition; and it may or 
I may not be sound, without affecting the qnestioo ot receptivity— 
L 4S0ept in one way. II sonnd, it might be the means ol inducing an 
T attack of dysentery of a more severe kind Irom the same amonnt ul 
i germ material, or it might even create o. bloody flnx where there would 
[ otherwise have been only diarrbcea. A mare or less scurvied state 
/, therefore, might govern the degree ot tbe maligtinnay of 
. ic and also its titent ; but the point has not yet been estab- 

I Mshed, and it is hy no means clear that it will be Bast»ined. Scurvy 
I nudoubtedly fosters dyseutery. by engendering listlessness and dialike 
I to exercise ; and, when far advanced, inability to move. Yet there 
I <«an be no doubt tbal a large proportion of scorbutic moo in a eamp 
I Jnay nevertheUss escape the epidemic. 

401. To return to the Gulstonian Lecture. Dr. Baly says :— " It 

" has been aaked whenea comes the malaria } There is, indeed, no 

" marshy ground near the piieon, no coDsiderable extent of stagnant 

-"water: there are none ol tbe more obvious sources of miaaot." 

I He then searches for sources and, after examining the site, ooncludea 

'■ the eihalations of miasms from the ground around the prison 

by no means impossible." Dr. Baly, however, admits, with that 

I tankness which every genuine enquirer alter tbe truth invariably 

■s^plays, that there is no special miasmatio charaoter about the 

kfiison. He says :— " But, at the same time, I must remark that the 

■ ■" site is not an eminently unhealthy one : this, indeed, is proved by 
f ■" the faot that the inhabitants of the neighbourhood, and the families 



^ 
^ 

N 



plet«l; obTiated, or materially leBBsaed? [There may atill bs a 
tnibas or enteric (aver, far nhat I kaow — bat I shoull suppose not.] 
And CAD tbe conolusios be resisted that the same prooeeaeg bj which 
ons malarious Bite hns been CDDverted into a salubriona spat, would 
be followfid by the same result in all similar oaaes F I submit that 
whftt baa been done at Millbank maybe done crerynbere. Tba soil 
bag iDBrely been redeemed Irom the uoiioas inflnenee o( man and 
restored to its prieline Btate. And tbe civilised world at the present 
time is but a Penitentiary. 

405. II was my iDtention to have diaonssed the " gaol fever" of 
BtUlbank. but I must press on. Before leaviER tbe GuUtoninn Lso- 
tnres, I have to express my sense of their great valae to the litera- 
ture and history of dysentery. I fall; reco^ise the (ant also that 
even where lliey are defective in matters relating to canaation, tbey 
are decidedly in advance of tbe views of tbe duy and take tbe eubjeot 
some atfps beyond tbe position in which it had beea tised. The 
LectQrea on other points are, moreover, instructive and deserving o( 
oarefol study, for their originality, research, and accuracy of observa- 

406. In retnmlne to Frotessor Mackna, we find an immense stride 
in tbe direclion of causation in twenty years. For though decompo- 
sition in the soil is still regarded as the means by which the poiBoD 
of dysentery ja engendered, the connection of fieeal matler with tba 
product is clearly recognised. Whereaa Dr. Baly seems not to have 
perceived the intimate relation between this material and tbe malaria 
emanating from the anrface of (he soil at Millbank; Frofeaaor Mao- 
lean distinctly includes this form of organic matter as ons among 
the most fertile sources of the infective agent of dysentery, [n] 
In tact througbant the whole paper on Dysentery, he shows onmis- 
takably bow closely he has gone to the discovery of the secret o{ 
oamatian. It it had not been fur tlie traditional notion of malaria, 
aa a result of decomposition below tbe siqrface, it is difficult to see 
how Protessrir Maclean oonld have (ailed to light on the true explana- 
tion. Coupling Niemeyer's view of a " low vegetable organism" with 
ProfeBEor Maclean's views of the connection of eierement with dy- 
sentery, I submit that the mildew bypothesia acquires an amount of 
support that converts it into all bnt a certainty. 

407. TbeiaiBDO need to delay over the dysentery at Seoimderabad. 
£m] I would obaerve. however, that Professor Maclean either 
asBames that the conditions there were the same as at Millbank, or 
he has a knowledj^e of tbe fact independently of Dr. Baly'a LeotnreB. 
The Onlstcniau Leclores are scrupulously free from any indieation na 
to its real internal condition — indeed Dr. Baly Btates that the sewer- 
age was not defective — and it is only by inference I oonolade thera 
was both surface and nudergrouud pollution to what would now be 
considered a disgraoefu! extent. How Professor Maotean arrives at 
the Botunl state of the Penitentiary, ie not appareoC. 

408. The impure water at Calcutta and Shaoghai [r] brings me ta 
tbe question of the empoiaonment of water by the dysentery gero). 
This matter has been forestalled by the bypothesia as to tbe typhoid 
germ. By referring to what was stated [173, 3, Scii.'\ tbe reader will 
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perceiTe the principle upon wbioL I conc«iie pare iratel! is turned 
into bad nrater. b; the ageumption of the change of the low vef;etab1a 
orgatiianiol djeenlety from a lerreslrial mildew lo an aqnatio plant. 
I have very fen details to add to thoae Euraiehed as to the water- 
plants of tj'phoid and cholera. The nater-plant of dyaentery, 1 
ehonld Bnppase, is not ta tenacione ol exiateace aa that of typhoid ; 
(or, taking the necesaary conditioua for the foimatioa of the terres' 
trial ntildev into the calcalatioD, it is not eo Ukely, when it has been 
onae submerged and eonvected into tbe water-plant, to he reconverted 
into tbe mildew foim on being exposed to the air by the snbBidenea 
ol water. In the Bhaenco of the actual diBcovcry ol the mildew, 
however, it is perhaps waete of time to speculate npon itsbebaviour 
either in or out ol water. The views aa to the typhoid plant will fit 
the dysentery plant with very little alteration. 

409. There ia an important praotical question in connection with 
water- poUation which may be just fjlanced at in paasing. It ia one 
which appliea lo the pollation of water by all theae apecifio poiaone. 
The question is how long a reservoir of water used ordiaaiiiy lor 
drinking pnrpoaea will remain polluted by a given amount of pollu- 
tion; or, in other words, how long will contaminated potable water 
take to clear itself after the eoorce of contamination has been cat 
off. This is a complex problem, but I aaggeet that tbe law is that 
the earn aud kind of organic matter in the water detemine the 
period when the poison germs perish. By analogy it may be aJ^BUmed 
that the organic material from which they originally come offer the 
first Bubetratnm lor the germs to attach themselves to. This material 
being eihansted by the vegetation, the aubBtanoes in the water most 
nearly allied to it are then probably seized upon. Thua as I lake 
ei:crement to be the base of these poisons, I assume that when all tbe 
particles of esczemont have been nsed up, the eioreta of animals, or 
decomposing animal tissues, would certainly be selected by tbe 
water-germs in preference to decaying vegetable matters. Indeed I 
have great doubts whether these epecifio poiaon germa can derive 
nutriment from vegetable matter. They may poaaibly maintain a 
bore eiiateuce at the expense of great modification of character and 
properties. However, these questions may all be determined readily 
enough by experiment ; and they are all most vital things to detei- 
miae. Hygiene cannot wt-il go on long without such points being 
' leared ap. Exact knowledge here ie essential to those who have to 
sea to tbe efSuent waters of large towns and to the experts who havs 
lo deal with noxious trades. Supposing one volume of water con- 
taining a certain proportion ol typhoid germs bo added to a thousand 
vulames of water free from all organio imparities, how long will the 
typhoid genns exist in an effective state — or in a state to induce 
typhoid fever, or to multiply themselves when brought into contaot 
with their natural pabulum again T There must be a period when 
these germs die ont and are no more dangerous as regards infection, 
or farther growth ; and that period should be known for many 
reaaons. And again supposing a similar problem be put aa to other 
waters ; — let one volume of water, containing the asms proportion of 
typhoid germs as in the last proposition, be added to 1000 volumes 
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SB4 TBE TBBOBT OV TBX 

Of conrte I join issne at oaae, ftnd en; tbat the fluiunenltimi 
fihouid Lave compreheiiiled exoremsDC-diapoaal. Honevm, lat that 
pass for tbe preaect. Drainage cornea flrat. From tbo ftiots B''6ii 
b; Ui. De Kaozj, it would Beem that Dr. Bal; «»8 sobstantiall; 
right in saving that it waa net defective in bis time, seeing that tha 
course of tbe tTphoid lever waa not governed b;, or waa independent 
ol thetwoimpiovementsiiitrodaced. Tbe itatemeDt that " thedruna 
" are well eanstructed ; but • • • tbe; have to be opened oni 
cocstantl; to be oleinBed," ia ver; important. Was the sams atten- 
tion constantly paid to this cleanaing work belora 1864, wlien the 
typhoid tudJenly disappeared 7 On the aabjcct of the defeative 
drainage of watsr-claaets, which Mr. De Renzy doea not conaider so 
dangeroDs as soppoeed, I woald obserre tbat aome well aathentioated. 
eaaea ol typhoid poiioning from obstructions have ocoorred. 

The one mentioned bera [338-9] in tbe Fenlridge prison is ft ease 
in point. Tha drainage of Millbant is not qnite so clear to my mind 
bom the description, aa to enable me to come to any de&iite conoln- 
Bion as to how far it may have been eonoemed in augmenting tbe 
som of typhoid germs in the prison, prior to 1854. 

To pasB on to the tDater-iupply. Tliis was changed on the 10th ol 
August. 1854, from tbe Thames water to the well-water ol Trafalgar- 
square, during tbe time of the aholera, from which the priaonera w«r« 
suffering. In sii days cholera ceased, and since then onlv three 
deaths from typhoid have occurred — one prieoner bein^ infeated on 
admiaaion. There has been bnt one death from diacrbcea and 
dysentery ainoe 18S4. In FentonyillB for 21 years there baa not 
been a death from typhoid. The water of this prison is procured 
from a deep well in tbe chotk. In 1S53 it appears that tbe Thamei 
water was suspecteil, tboagh Dr. Baly did not then concur in the 
view taken. Dr. Baly's Ileport for 1849 states that the '■ open sewsra 
and mautifactoriea which hll the air with impuriliea" rendered the 
prisoners liable to foier. This waa an addendum ta the oanaea 
given in the Golstonian Lecture. 

Mr. De Renay says ;— " Dr. Baly was evidently surpriaed at the 
" remarkable results tbat followed the introdnotion of a pure water- 
"supply in August, lB6i. He eonld not believe that the sudden 
" cessation ol cholera tbat followed in siiidaya was due to the change 
" ol water-supply, but the eontinued healthiness of the prison in 
'' after years gradually shook bis scepticism, though some traces ot 
" it remain apparent to the last." Dr. Guy succeeded Dr. Baly and 
the priaon continued bealtby. In 1871 Mr. Gover, the preaent 
medical ofQcer, reports that " the priaonera have continued to be 
'' free from every form of disease which could call the aanitary 
" arrangements into question, as free as if the prison occapied the 
" bealthiest site in the world.'' 

These are tbe principal data on which Mr. De Genzy arrives Kt 
hia conolusion that the Thames water was the typhoid infeotive 
agent iu tbe MiUbank priaon. And it may be granted at onoe, thet 
tbe coincidence of change of water with the sudden arrest ot diaeasa 
looks very like the relation of cause and effect. But, strangely 
enough, Mr. De Benz; baa left out of tbe calculation jaat tbe one 



thing needed to check tbe rwaU be obtained, ' 
fiBOoI matter from a discoBBion ae to the oaueatioD of tjpboid (ever 
is an erioc wbicb vitiatee all dedaction. BxeremoDt bes long been 
lecognieed as being inseparablj oonDected with tjphoid fever in 
iome vaj ; and it ie not to be discarded oi snppreaeed. In an; case 
it mnet ooae into the queation of cansation at last. Foi eveiL 
aappoaing the Thames water was tbe etBoient cause of the typhoid 
fever at Millbank, wbat was the efficient cause of tbe poisomag of tbe 
Thames ? Let it be granted that the water infeotei the prisouere : 
what infeoled tbe Mater? However to (be queation aa lo the fact of 
iuIeclloD being introduoed b; tbe medinni of wn'er. Before that 
proposition can be accepted, it must be shown that the residents 
ontgide Miilbanlc drank other water, daring all tbe years zpuotic 
dieeasea were raging in the prison ; and that the officials living in 
the prJBOn bad a diSerent water-supply from the prisoners. For, as 
Dr. Baly has olesrly shown, the prisonera were the only snSerera 
in that qaaiter, it mast be demonstrated too, I think, that every 
ship leaving the port of London and taking in Thames water during 
tbe 25 years preceding 1B54, wis eqnally ravaged with the Millbanfe 
priaoD, Que exception to this woald be difficult to get over, even if 
9!) ships' crews and paaaengers were proved to have suffered tci the 
aame extent ae tbe prisonera. 

Mr. De Kenzy indadee dysentery among tbe effects of Thames 
water. Burely hs cannot have leBeoted on the fact that hundreds ot 
thonsands of persons vrere drinking that water — nnfiltered — whilat 
the prisDDers in Millbaok were drinking it filtered, and yet the 
di&euse did not declare itself outside the prison. On what principle 
was it that dyaentery died out in London whilst the people were 
nevertheless procuring their water aopply from the Thames? And 
faon does Mr. De Beozy aaconal for the one fatal case of dyaenlery 
oocnrting after the Tbamea water waa out off from ihe priion f Did 
the Trafalgar -square water funiab tbe genua 7 It will be quite clear 
from whut has been aaid before in these pages that I do not question, 
in the lea^t, the poisoning ol water by disesae germs. I am quite pte- 
pared tu admit that Tbamea water may, at certain coniniictaree. have 
contained a conaiderabla number of cholera germa. I consider it 
quite possible that water drawn from the river in the vicinity of 
cholera and where the dischargee of cholera patients Lave found 
their way into it in large quantities, may have held a sufficient 
number of germs to have induced cholera in some few instances. 
But taking into consideration the volume of water and the tidal 
iniuences, I think the chances of typhoid infection from that source 
must always have been very sUgbt. Be that as it may, it is certain 
that the Millhank prisoners look those chances with others; and 
unless it can be made out that all suffered alike — or a saffiaient 
eiplanati(»i be given why they did not all suffer alike— I cannot 
accede to the proposition that the Thanes water was the effluient 
cBnee of tbe tjphoid, or of the flux, or even of the cholera, in the 
prison. Indeed I must still fall back on eicrement-pnllotiaa, both 
of surface and soil, for the csuealion and propagation of these 
diseases. I yet believe that the rapid extinction at last waa due to 
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■OM ImproTemeDt in latrinw, privies, witer-elateU. dn^na, or 
feeqtUclva ; or to flaahiDg, or cleuuing. SomeUiiog was diuia to 
nAua the nim o( eieremeitt on the site, or to leisen the eienmcnt- 
•oddcn condition of the soil. Ab djientery (;erm8 coold have been 
eogeodered in one vaj onlj, I say conSdentlj tboie must have been 
exposure of Samti matter to atmospheric inflaences. Id plain Un- 
gnage I infer that the conditioe of the privies, or the Eortace, or 
some part of (be groonde, naa filtb; and not altogether creditable to 
the mBDSgtmeQt, or the superriaioii, or inspection. If I am told 
that tbe Peotonvitle prieon nsa free Irom the d/eentery which clang 
to the Millbsok pnEon, I condade that those concerced ia th« 
condDct of PentoDville knew how to deal with convicts and had 
some notioDB ol clennhEeBS. For making doe illowanoe for tbe 
more favorable conditions for the development of the djaentery 
getm at Millbank. I cannot bat tbink that had tbe ijslem of etufaea 
cleansing at Pentonville been transfeired to Uillbank, there would 
have been a different result at Uillbank. Even in AnstraLia where 
tbe tendency to dysentery from tbe climate is, ts compared with 
England, at least as 3 to 1, no snch outbreaks as those at Mill^anlr 
have been knunn from the time prisons have been bnilt. 

It must not be overlooked that Ihe same exposnre of e. 

which cr*ateB dysentery, is conducive to typhoid (ever, ■_ _ 

shown in camps. Therefore, although iofection by typhoid K^o* 
may occor in a variety of ways, the surface pollution to wMch I 
asfigQ the dyeeotery oF Millbank no doubt had a large share in tha 
produfltioD of its typhoid. I strongly aaspecl that, in addition, then 
was the sodden condition of the suil and, probably, the retention 
ol ftEcal matter in the drain pipes to swell tbe amount of infeetivs 
material. 

Before any definite, tangible, or sonnd, conclusions can be ariiyed 
at toacbing the highly interesting phenomena □( disease in tha 
Penitentiary. I submit it is eBEeutUl to ttace the history of its eioretn 
before and niter IBStI. A Bystematio enquiry into this matter is an 
absolute necessity in the present aspect ol the question. And I 
suggest that before Thames water can be received as the aolation o( 
the malaria problem o( Miilbank, excrement — not filth, or decom- 
posing organic matter, or sewage, or any of the generic things which 
may include this subsiance, but eiarement— must be first dealt with 
and eliminated from Ibe omguiry— a work of some difilcnlty, I 
apprehend. 



Sir William Gull shrewdly evades tbe causation of typhoid fever — 
as I should have expected. He is too nary id Luve committed him- 
Bell beyond hope of redemption npon a point of this nature. Hs waa 
not likely to have declared his adbesion to any of the floating theories 
or hypotbesee of the dsy ; and he therelore Bwesps Ihem all away 
by pionouneipg that " there is no scientific theory "^to which I take 
no exception. But as there are one or two points in the Leolnre oi 
cected with the sBbjeot of the oauastion of typhoid on which I 
venture to differ from Sir WiUiam Gull, I will extract a few paBsagee, 
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flo that the reader ma; appreliecd the drift of my obseTvationB at a 
glance. After stating that agncultnre and dTainaga had almost 
extirpated ague in England, the Lancet says Sir William Gull " than 
" expressed his belief that two hundred and &tty years hence few will 
" die of typhoid fever, iuiBiaach as thia disease ia aa prevt^ntible tu 
" agne. Typhoid fever is, par exceUnce, to be ranked amongst 
" ' diseases,' beoanse it is oanaed by a vimB— a virns of natare— wMuh 
" may get into the health; body, and increaee in it and destroy it. 
■' It is an acaidental condition and not one of the ordinary processes 
■' of nature. • • • Typhoid fever is stated to kill 17,000 a year 
" in England ; how great, then, must bo the nimiber attacked 1 It 
" stood among the preventibla diseases, and it was important, there- 
" lore, to know bow it originates. There is no scientific tbeory, bnt 
" there ia a good working theory on the point. The origination of 
" (he diseaae ia, samehatr or other, connected with drainage. It has, 
" therefore, been called the filtli fever; henoe to get rid ol the filth ia to 
" get rid of the fever. It seems as if this is really ao, for Millbank 
" Prison was infected with typhoid and dysentery, bnt now the water- 
" supply lias been changed, and the drainage attended to, and tbeBB 
" dieeBses have almost entirely disappeared. No one oan approach a 
" case of typhoid lover without paying some attention to hygiene. It 
" ia no nse tinkering with the diseaee iC one does not try to prevent 
" it, and it no doubt may be prevented. The theory is that it is con- 
" neoted with germs which get into the blood; we know nothing 
" ol these germs — the air ia full of them. There ia an idea that they 
" aifl imbibed by drinking water, and that the; increase and multiply 
■' within the body. Although this hoe cot been demon atratsd, yet it 
■' is a good narking theory." 

In the Srst place I may observe that I consnr so fally with Sir 
William Gall that typhuld fever is a preventiblo dlaeaee, that I 
differ from him matetially aa to the period when it stall become as 
rare as ague ia now. I say that if England does not break the neck 
of this " enemy " in ten years, she will deserve to submit to the 
yoke for the 250 years given by Sir William Ooll. 

" There is a good working theory." 1 grant that mnch has been 
done by the good old rule of thanjb, bnt I must demur to calling the 
principle upon which that mnoh hae been effected a good norking 
theory, until aometliing more is known of the resolts of the esore- 
ment-diapoaal systems lately initiated in the large towns ol England. 
However it matters not what it is ealled. The steps taktn to prevent 
the pollution of water by sewage and to gel rid of filth, are un- 
doubtedly in the right direction ; and in these parttcalara the rule 
of thumb, or the working theory, has done good service — bnt 17,000 
deaths annually detiaot from its goodness. 

The Uillbank prison has attracted Sir W. Gull's attention. He 
attrihutea the dcoadence of typhoid and dysentery tliere, to a change 
in the water-supply and attention to drainage. I need not rccapita- 
late the reasons I have given fur viewing the improvement in these 
things aa being altogether unconnected »ith the disappearsnee of 
dysentery. Nor need I repeot how far I conceive the alteration ol 
— '" "sopply was instrontental in lessening typhoid; or the 
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■hare drainage and sewerage had in the work. This has all beeir 
aet down — I fear with tedious prolixity. I have only to add that I 
must adhere to my views until they have been disprored, notwith- 
standing that the opinions expressed by Sir William Gull tell, by 
weight of authority, against them. Whether the propositions I have 
Bubmitted, however, be shown to be sound or unsound, one thing 
18 certain. There must be a good soientifio theory before there can 
be a really good working one. Hygiene in the dark must trip. I 
•inoerely trust, therefore, that Sir William Gull will soon be able to 
say that the learned microscopists of Europe have placed the whole 
matter on a very different footing. It is to them that the final 
appeal must be made to determine whether a particular theory or 
hypothesis is sound or otherwise. The germ must be got, its sub- 
B&atum made out, its conditions of evolution discovered, and its 
connection with the disease demonstrated ; and these things are all 
dependent on, and waiting for the mioroscopist. In the mean time 
we can only speculate upon the origin of typhoid fever and offer our 
crude suggestions to the lens-worker. He is nearer to the germ 
than Sir William Gull seems to suspect. He is merely substratum 
hunting ; and it would not surprise me in the least to learn that he 
has already got upon the trail, or has, perhaps, even before this, run 
into his quarry, and produced a good, if not a perfect scientific 
theory. I predict that Sir William Gull will soon know something 
of these germs and will live to see typhoid fever in England, if not 
as rare as ague, diminished at least three fourths. 
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DYSENTERY. 



414. Dsinreotioa as ngaicat djaenter; is the Bimpleat of all 
Banitniy work. It ie but to obey the Moeaio ordinance — to cover 
that nhioh cometh from the body — with a little earth — and tho 
thing ia done. Of no propoaitian. hariag induction tor itB baao, io 
I feel more aiBured of tba aouodaeaa than of this one. Aa a 
oorollaiy, I submit that if it were possible for (ha wbole world to 
follow the law of Moaes from to-morrow, dy Bentery wuald ba etamped 
□nt lor ever. Although tbe flux hsa been aupposad to be more fatal 
to mankind tbau any one diseaae, yet no other Kjmotio disease ia to 
bo eradicated with ao little trouble, or by suoh easy meana. 

415. The law ot Moasa, however, eannot be oarried out to tbe 
letter. The command coald not be implicitly obeyed by the Jews 
themselves when they lived in Jerusalem. It romaios, therefore, ho 
to adapt it to tbe mode of life in citiea and aettled babitationa, that 
it shall be as effiiiaciona towarda previintiDK dysentery aud other 
psatilenceB, aa it «aa in the camps in the wilderoess. The apirit 
and intention of this remarkable hygienic proviaion muat ba seized 
and bent to the demands of civilization. And there are no inherent 
diffionltieB in the way— no inaurmonn table obstacles— nothing but 
tbe bahits, forma, beliefs, or prejudices, of natioua and individuals 
to overcome. The proposition being admitted and dearly esta- 
bliahed, it is merely a matter of time bow long it nil! be before 
eonntricB embrace tbe opportunity of shaking off tbeir plaguss 

[ themselvea, or are coerced into sanitary measures by others. 

116. In the matter of tbe disinfection and deinfention of the 

lymolic diBeasss, I suggested the proposition that no true or 
I jdentiiia hygiene can obtain before tbe infeetive priooiple of the 
I disease has been ascertained. I tberefore submitted certain sng- 
ins, provisionally upon tbe strength of the hypotheses as to 
1 Mnsation being sabstantiated. If the hjpatbeaes are unsound, tbe 
1 disinfection and deinfection proposed are inapplicable, or will have 
I to be modi£ed to meet the reqairements of the actaal causation, 
K whatever It may be. The same rula holds good with dysentery. No 

" Dogbly effective, or universal, eystem o( prevention can be 
ft.MTried out, before the dysentery germ has been discovered and ail 
Kme conditions of its evolution in different countries determined. 
^IthiB is a canon in hygiene. 
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417. It was a part of my original design to have sommed up here 
the arguments for the theory I have submitted as to the caosatioii 
of dysentery, so as to have presented tbem to the reader in a con- 
nected form. I find that although the direct arguments might be 
compressed within a reasonable space, yet the indirect arguments, 
derived by analogy from other diseases and reflected in the hypo- 
theses aa to their oaasation« would involve writing a great part of the 
work ov^ again. I must leave the matter as it stands^ therefore, 
and let the reader form his own conclusions. If the materials, 
loosely strung together as they are, are not sufiGicient to carry convic- 
tion to a logical mind as to the connection between dysentery and 
excrement, all re-arrangement would be futile. The theory must take 
its cbance as it is, and must stand, or fall, on its soundness, or un- 
soundness. If sound, mere defect in the manner of presenting it 
will not be fatal to its ultimate acceptation. If unsound, the most 
elaborate disposition of the matter will not save it from final refu- 
tation. 

418. The hygienic canon as to deinfeotion for dysentery is not to 
be disputed. It is indisputable. Tet dysentery stands upon a some- 
what different footing from the other zymotic disesises. Although 
the infective agent has not been demonstrated, yet the source of that, 
agent has been demonstrated, and the principij, or essential, condi- 
tions under which the agent leaves its source have been demonstrated. 
At least I venture to think that it has been shown that foeoal mattev 
is the source of the dysentery germ ; and that the principal condi- 
tions of its evolution and emanation from its source are given in the 
Propositions. At any rate I assume the fact now. I borrow here tiie 
premiss that dysentery is caused by surface excrement, and by it only. 
I have no doubt upon the point, but still the theory lacks the absolnte 
proof. 

419. I take deinfection first, as being the more important branch of 
sanitation. The mere covering up of excrement with earth is per- 
fectly efficient deinfection as regards dysentery. Nothing more is 
required. But this primitive plan is neither practicable, nor de- 
manded of necessity in cities : — as has been demonstrated in London 
and throughout England, Scotland, and Ireland, as well as in Mel- 
bourne and in all well ordered cities under British rule, where ihe 
bulk of the population is of British origin. It is quite clear theve- 
fore, that covering foeoal matter with soil at the time of voiding it is 
not the only means by which it may be deinfected. I deduce from %11 
the premisses before me, that simply confining the excreta, as voided* 
in a receptacle is an effective mode of preventing dysentery. Slven 
the common midden and privy of England have, practically, he^ii 
found equal to suppressing the flux in that country, even though in 
many of the large towns they have been so defective as to cause q:(- 
tensive soddening of the ground with excrement. Therefore I oonr 
ceive that surface cleanliness of the earth is the sole thing absol^My 
necessary to extinguish dysentery. 

420. But, as has been seen, surface cleanliness' alone is liable to 
lead nations into another danger. Though underground pollution i^. 
totally unconnected with dysentery, it yet causes 17,000 deat]i9 
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iMmaoIly in England from tjphoii fover — to say nothing of tboae 
fcom the pariodioal viaitaliooa of cholara, (rom the ever-preBent 
ibfontita diarrhcoa, and pogeiblf from the ravage! of diphtheria and 
other zymotio diseases. A tboroogh excrement'dispoBiil sjBteni mast 
have regard to this evil. 1 will now point ont what la essential to 
the presermtioa of campa. And I will firai introduce the earliest 
mode of deinfecttng camps on record. 

421. Beleience has been made on more than one ocaasion to Mosea, 
and althODgh I am uncertain how far snoh eTidenae aa ia to be 
derived from the Five Baal<s is admiesible in a matter of this liind, 
inasmuch as it may be held to be Toid far uncertainty, ;et I shall 
bring it forward for the Teaaen that it leQeota strong light on the 
causation o( dysentery and camp diseases generally and on deinfec- 
tion. The evidenoe moreover ia of that kind which carries canviotion 
vrithit. It iuTolvea no matters of religioua belief and is diaaooiated 
from dootcine. It is, in fact, merely hietorical and relates eolely tu 
the subject of camp regulations. I do not see theiefore why il may 
not be accepted as evidence in hygiene. 

The Jewish nation waa watched over during one of its moat im- 
portant epochs, by a leader who oarefnlly and zealously guarded it 
against all those physical eviU which might affect it as a race. 
Moses was not delicately tender, or affectingly hnmane, aboat peraone, 
or small aectiona of the people. He discarded feeling and ruthlessly 
oonsigned a leper to Ms late ; and sternly annulled the prerogaiivea 
or privileges of those members of a favoured tribe who were halt, or 
blind, or otherwiae maimed or disfigured, either at birth, or by acci- 
dent. This percentage of the Levitea he dealt with enmmarity. A 
blight white aput in the flesh, or the Bliin, or the "scatl.'' duly 
examined and pronounced to be leprosy, entailed immediate banish- 
ment. There was a terrible simplicity in the deciee — an awful 
leverity in the doom. " Both male and female ahall ye put out, 
" without the camp shall ye put them ; that they defile not theii 
" camps, in the midst whereof I dwell. And the children of Israel 
-" did ao, and put them without the oamp." It makea a degenerate 
modem's flesh creep a little perhaps to reflect on the fate of these 
k .ontoasts ; tor that they were left to die if they could not follow when 
the camps were struck, may be gathered from the exception made in 
Miriam's case. How if we were to put our Chinese lepers without 
-onr camps— thongh theirs ia aaid not to be the biblical leprosy [f] 

But it must not be forgotten that the position of affair? left appa- 
lently no alternative. The IsTaelites could not slop in the wilder- 
ness ; and to constrnct lazar-houaes, and farniah them with supplies 
.and attendanta was impracticable. And to retain these infected 
people among them wonld have been extremely dangerous, if not 
death to all possibly. So there was nothing left but to sacrifice them. 
I And under the circumstances Eieter Hall itself w>>uld have eaorificsd 
t ihem. Moses had to conserve hia people ; and the general safety 
■.4nd well-being of the whole was the paramount thought ever present 
^4o hia mind. Though he did not heailate as to the means, bis end 
J vaa to keep up the numerical strength and the warlike efCectiveDesa 
I -at Uie children ol Israel as a nation. This object he never lost 
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Bight ot. but followed it np nnveaii 
rate and admirable aanitary laws, 
bfBJenic delaile in his ordiuaiiass. 

The Biatute contained in Dauteronom; [cbap, niii., t. IS] is a 
remarkable inatanue ot tbe infinite pains Mosea tiKik to eDEore the 
Halnbrit; of the camps. It abows tbat where tlie'bealth of the people 
was concerned, he did not oonaider it derogatory to his high offies 
to atoop to deviee any kind of meaanrea to prevent an outbreak of 
diaease. And that tliiB wai the real intent and parport of the ordi- 
aanoe there can be no reasonable donbt. For Moaea would hardly 
have thought it a matter for a written law, unlese tbe importance of 
the due observance of tbe edict had been impressed upon him in 
Bome way. The aubjeot is one which might apparently have been 
left witb more propriety to the unwritten law ; and so most probably 
it woald have been, bat that Moaes (elt that it required some higher 
aanction and authority to ensure ila being religiousty carried out 
than a mere camp regulation. He knew his people and knew they 
woold be very likely to neglect, evade, or make light of, an ordinary 
role of thia uatura in common life, if merely ordered by hia officers, 
without any express formula, or divine command. So he invested 
this natOT^ oorporaal tunotion with the safeguard of a solemn pre- 
acriptiOD ; and. in order to impFess it the more on the minds of tbe 
people, he assigned an awful pnrpoae aa a reaaon for obeying tbe 
injunction ; and even deaigned a praotioal means b; vrhich the ordi- 
nance could be observed. 

A.11 thia trouble about a matter ot camp roattna which at first 
sight looks aa though it might have been left to subordinates, there 
is good reason to believe was aimed at the prevention ot the peati- 
lence of dyeentery and other camp diseaeea. Knowing what we 
know now, the conditions sarrounding the people of Israel in tbeir 
jaomey mnat have been preeiaely those which, without the pecQliar 
provision in question, tvould have Leon causative ot the zymotic 

Eoisona that produce the flui and typhoid lever. Any person who 
as been present at a " niah," will be able to form some notion 
o( the difficDlty of providing adequately lor the many social wants of 
twenty or fifty times the numbera, when encamped in tents in the- 
bush ot Syria. Bearing in mind the epecific origin of dysentery, he 
will also appreciate tbe urgency and cogency of the necessity tot 
laying down some stringent law upon the anbjectj and he will 
recognise tbe wisdom of him who, discarding the inefficient pro- 
visions of penal enactments, took tbe purest method of coercing the 
" stiff-necked" race he had to deal with, by not only including tbe 
command in a code of moral laws, to disobey which was to bring 
down on themselves a terrible curas, but bj also hedging it round 
with an additional precaution even lo insore obedience. This was 
done by (giving to the ordinance a aacred import and a holy aim and 
object which, he knew, the most rebellious Israelite of them ftU 
would not dare to question, but would bo afraid ot in his heart. It 
may seem a mighty piece of maohinery to have employed for so 
small a purpose ; and to the unreflecting the means may appear to 
have been aingularly disproportionate to the end. To some the 
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interference in snch a matter by a ruler nmy look nnworth;, or 
peddling, or perhaps veiations. But Moses was not ona to fritter 
airay either bis time io framing lavs aboat trifles, or his power by 
exciting contempt or needless trrit&tion. Tbere were elders and 
officers to attend to all the routine work of the camp, and to them 
would have been delegated this particular liuaineaa, no doubt, bat for 
the fear the great leader had leat the; should not comprehend the 
immense importance of this hygienic law, or lest thej conld not 
enforce any measares they might davise, without eapematura.1 aid. 
Few of that vaat hoet, probably, appreciated the interdependence 
between " nnoleanneaa" and disease; and fewer still wonld have 
besD able to trace the close oonnectioa between the habitaal negleot 
of a sanitary arraogement and the outbreak of a malady like 
dysentery. Men do not see the relation between the two thiags to 
tbia day ; and they were not more likely to have bad their eyes 
opened Chen. Bat Moaes bad eyideotly traced the evil to ita Bonioe. 
He saw the effect and fitted it with the cauae. To provide the 
remedy was the next step. By soma means he became aware that 
the soil under hie feet was nature's deodoriser — the world's diaia- 
tectant. He ntiUaed his knowledge practically for the good of his 
people, bat clothed its application with dread mystery to ensure its 
mora perfect sncaess. He introduced an available universal earth- 
cloaet and coupled its introduction with a reason for ita oonstant use 
which all must obey. And he saved Israel from many a sore plagus 
of dysentery and typhoid. 

It is perhapl worth noting that there is nothing in the books of 
Uoses to show that at acy o£ the encampments in the wilderness 
the people were attacked with dysentery : for no mention is made of 
a bloody flux occurring during the forty years of the Exodus. Nor is 
this disease one of those specially named, in the curse prononuoed 
upon those who may disobey the oommandraBnts, iu the 28th 
chapter of Deuteconnmy. By referring to verses 21, 32, 27. 28, 29, 
35. 59, 60, and 61, the reader will find a terrible array of maladies 
set forth as the lot of those who shall infringe the statutes. Bat 
none of these diseasoB, curiously enough, appear to have been dysen- 
tery or typhoid, or to have had symploms in common. The 
"pestilence" referred to was probably a distinct disease. The 
" great plagues " were epidemics, no doubt, aod dysentery may be 
included within this generic term. Bat if not, the 61st verse is 
ivo enough not only to take in dysentery bat all other 
" Also every sicknoas, and every plague, which is not 
1 the book of this law." The (iOth verse contains wfaat 
may have more immediate reference. 

" Moreover he will bring apon thee all the diseases of Egypt, whioh 
■■ thou wast afraid of ; and the; shall cleave unto thee." 

Aa attentive consideration of the whole sabJBct, aided by the 
light of modem knowledge, will, it is submitted, bring out these 
results : — I. That the Israelites were not afflicted wjth dysentery 
during their joarney — unless perhaps within the first few years after 
'the flight Irum Egypt. II. That their mode of living would have 
a highly conducive to the production of the disease under ordi- 
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naiy giconmslMices. IIL Tbat by an eitraordioai; satiitBi; Uir 
Moaei BTetted epidemic?. 
[L] In etippurt of this pioposition there ia in the firat place tba 
at that djsenterjianotmeDtionedBDjgrberem thePentalenob. Nor 
.._e tbers any allusionB to sacb of Ita promineiit sfmptoma as vonld 
indieBte the disease. Tbis noatd bave been a rery singQliir. nnao- 
countable, and eeemini;]; purposeless, omiasioD, had bo nmrkad and 
disordei prevailed to an; eitent daring tba tbirt; jeara pre- 
oedieg the arrival at tbe river Jordan. Aa wilful suppression is 
highlj improbable, and aa CBreleasDeBB in narratira where importAnt 
^rbinga were ooncemed can hardly be attributed to Mosea, ibia 
ibeeuce of all reference to djBentec; ia etrong presamptiTe evidenoe 
igainst tbe piesenee of the disorder. And if the object of the nursa 
ce coDsidered, the exoluiion of djaeutery from that deDHDaiatioD ia 
as ounolusiTe bb oegalive proof can be, tbat the lEraelites bad lone 
oettBed to have tbe fear of that plague before tb^ir eyes. The intent 
of tbe curse was to deter the people froia tbe sin of disobedisDoe, 
by holding out b, threat of rengeaece against the disobedient. Than 
ptiniahmont was to comprise every worldly disaster and ever? bodily 
infirmity that tbey could imagine, or recogaise from deacriptioii. 
And a more graphic description of earthly miserj — a finer pieoa of 
Baatern word-painting designed to Btrike terror into the soal — can 
bardly be conceived. Mosea did not confine biiOBelf to T&gue 
fienerBltties when dealing with prospective disease. He first arrested 
and filed the common mind by naming specially those fatal, 
painfat, or loathsome, diaorders with which the; were no donbt 
familiar, end then ended with every known and uokoown diseaea. 
His pntpoge in specifying certain dieeaaea and aeaociating with them 
something aharacteristio, wBB clearly to give vividness, reali^, 
intensity, to make tbe picture more life-like, to bum the dread into 
their hearts, to sheet tbe lesson home to their underBtandinga. 

And if djaentery bad been among them, bo (hat the people had 
been occaatcmed to ita presence, ia it likely tbat Moecs would have 
abstained from adding it to the diaeaseB alluded to in tbe coTBaf" 
Would behave failed to avail himaelt of this Bdjunct to terrorismT If 
tbe maaaea in the plains of Moab had seen the victimB of dysentery, 
to-day writhing in their strong agony, and tomorrow fainting to death 
from loBB of blood, would not Mosea have enlisted aoch a means of 
fnmisbing an additional incentive to obey the law and the eommaod- 
meiita ? For in tbe whole range and catalogue of painful dtsoidere, 
there is Done more dreadful or bonible to bear, and none tnota- 
dlstressing or appalling to witneea. Where tbe inteneeat bumaa 
BuSering posaible to conceive, ia seen allied with, and laid on by the 
plain hand of, death, there can bo nothing more enblimely moving to 
behold. And nerve matter ia probably incapable of conveying to the 
brain tbe imprei^sion of greater torture than that of the feeling of the 
tvisting of burning entrails into hard knots, or the sensation of 
boiling oil, or molten metal, forcing ita way throagh tbe body. 
Indeed, as an eibibilion of high mortal agony, the tormina ol 
dysentery may take rank wiib ILe cramps of cholera, the coaTUlaions. 
of lock-jaw, or tbe iposmB of bydiophobia. 



I No adequate reason oSere itseU to tbs micd tot supposing that 
Hosee would have omitted, or deolined, to poiittra; a disease of this 
patnra mid to hold it up before tliam to qniotaQ their fear of breaking 
tbe law, if tlie Israelites had been eubjeut to tbe disorder nitbin tbe 
memory of the yoang or tbe middle-agf d. It is not unlikely, how- 
ever, that the camps may have been attooked with periodioal 
Tisitaliooa of djBentory during the first few ytara after the flight. 
This may well bare Odourred, and yet all lively reoollestion of the 
epidemic had faded away in thirty or Ave and thirty years. Arid as 
traditiooal acoonnts even of a plagae are veak in tbeir effect upon 
the feelings, ea compared with a pieieat living ma1a<iy of less 
aerioaa charaoter ; so Moses elected to work npou tbe Ieelin;;9 of hia 
people with the eoab and tbe itoh, which thej had seen, rather thaa 
wicb the flui, of which tbe moet of Ihem had only heard. The ona 
was aa near that they felt they might aontraet it any moment: the 
other was ao remote that it might not have moved their leara, or 
stopped a van i el sin. 

The Bapposition that dysentery did actaally occur in the journey at 

first, is borne out to a certain extent by the words that relei to the 

"^iseaeea of Egypt," of whioh the people bad been afraid, and which 

'iUseasea they are (old Bhall "cleave onto" them. The verse above 

Kiqnoted would eeem to b^ar tbe ioterpretation that certain deadly 

■ .dUeasea of which they were greatly afraid at tbe lime, had apparently 

Kr|>Dritied them and come upou them in an epidemic form. ; and that in 

V4>Iace of tbeix disappearance and reappearance at ancertain iuteivali, 

tiiey sbonld be for ever present among, or should " cleave unto," the 

Tiiis reading of the paseage will not appear strained when 

imembered that of all diseases dysentery is perhaps the moat 

u accompany large bodies of men moving from place to place, 

it halting here and there (or weeks or montha ; and certainly there 

M no disease the Israelites could well have been more thoroughly 

" afraid of." Typhoid fever and even tbe bubonic plague were most 

Bjyrobabl; present when aurface-pollulicn existed. 

[IL] That the kind of life led by the Israelltea on their journey 

highly conducive to all camp dis«aaes in such a climate ; and 

they would have been engendered among Orientals — and 

Snropeans too — under ordinary oiraumstances, is a proposition which 

~it Ibia stage need not detain aa long. II the people congregated in 

' 1 camps bad followed the customs of the Hindoo, or the Italian, or 

3 Australiau digger at a "rush," tbay ironld have paid the same 

, malty without doubt. 

t^ll-] Assuming that the ordinance of tbe paddle was implioill; 

[^obeyed and universally carried out by tbe people ; the question 

tiben arisea whether it would have been an efficient mode of 

■lieinfecting the excreta of the camp. Under the conditions o! that 

liot and arid country tbe simple provislim deeigned by Moeea was as 

perfect as possible. It was as great a safeguard to hia camp as 

ooold have been devilled under tbe oiraumstances, a most marveUoua 

effort in deinleatiou — always sopposiug the ordinance could be 

soforoed, or that it was certain to be obeyed. To ensure this, how- 

A,«Ter, Mosea took the extraordinary meaua ol giving to a natoial 

■ faiiation » BUpematiual acuseqaence. 
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It wonld, indeed, seem pTobabte tbat the measure initiatrd by II 
wag arrived at for the one eola object oF preventiDg fieoal plagam. 
Either it was done dflaigQedly (or this eiprees purpose, or the 
eitreme elep was token in pure ignoranoe of its beoeficial lesultE, 
and merely for the ostensible reason assigned to the leiaelites. Of 
the two EnppoBitions it appears most likely thai the Itiw-giver bad 
more in view tbaa nimplj preserving tbe oleanliacss of lbs precincts 
of the camp. Not to enter into queationB ns to his divine miBsion, 
or antbority, or direct iDspiration. it must be evident that Moaei was 
at all events a natural philosopher in advance of bis age ; and that 
he was shrewd, far eecing and enliKbtened bejond hia fellows. He 
displayed rare talentB aa a leader of meo ; and contrived to keep 
together acd ' control an unruly nation under circumBtancea that 
demanded greater circumepection, more varied knowledge, and a 
larger intellect, than has been required of man before or since. The 
magnitude and complexity o( hia cperatioDs not only exacted uneeaa- 
ing vigilance, but could only have been undertaken and succeagfnlly 
carried out, by one of the very highest order of minds ; — one that 
oombined large capacity for reason, great quickness of apprehensioD, 
and a marvelioas aptitude tor observation. That Mosea'a mind pot- 
sensed these attributes in perfection there is Bnfficient testiraony. 
There is nothing so improbable, therefore, in the supposition that 
snch a man, haviDg observed that whenever the air snrroanding the 
eamp was polluted more than ordinarily, either from longer reaidenoe 
than usaal in one epot, or from some local, seaBonal or atmoBpheti- 
cal, cause, there was at the eame time aa epidemic of dysentery oi 
typhoid raging among the people, ehould come to associate tbe two 
things as cause and efiect. It need not be aseamed that Moses must 
necessarily have had a knowledge of the precise connection between 
excrement and the speciBc poisons, to have enabled him to arrive at 
tbe eonaluEioD that diseases were sometimes and in some way canaed 
by fceeal matter. For it does not require advanced soientide know- 
ledge to observe that noisome fcetid effluvia precede epidemics and 
attend on tbem closely and constantly ; and tben to connect the 
tegolarity with which these things reour and to trace a relation 
between tbem, or a dependence one upon the other ; or, in fins, to 
deduce that they represent a causejand its effect. It did not require 
the aBsnmption of a fungoid bypotbesie, or any other hypothesis, to 
apprehend tbe significance of the tact that when the camp was 
nnelean, epidemics were rife; that when a move was made and 
a fresh site was chosen, the epidemics disappeared ; and that they 
were absent nntil the camp was befouled again, when they returned 
in all their virulence as before. What it does require is aoutenesa ot 
perception, or eioeptional watohfulaess, or profound reflection, aa to 
the natoral laws surrounding ns. One or perhaps all ot theaa 
qualities were quickened in Moses by the responsibility of hia posi- 
tion ; and by the absolute necessity he was under to preserve the 
nation from reduction in strength and warlike effectiveness. It ia no 
such violent assumption therefore tbat be bit of! the idea aa to the 
real canse of dysentery ; and tbat be also improvised an efflcient 
deinfecting measure in the simple paddle. When we Sod the Aaa- 
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tralioin anvags doing preoisel; the ssme thing with bis yam-stick that 
Moses commanded the leraeJite to do vitb the paddle npoa fais 
weapon, gotog forth abroad from bis oantp and aoTehog "that vbioll 
" oometh fiom " him, for aaaitary parposss, as there te fair reaeon 
for assomiag; [312] — when we find this, there Deed be little marvel 
that one who was deeply versed in all the learning of the JUgyptiang 
and bad afterwards gradaaled as a buahman daring his long edle in 
the Arabian deaert, [where he was a shepherd ol Jethro's (?)] should 
have conceived the design of conserving the health of bia people by 
this primitive, bat effioacions, expedient. 

Corioaalr enough the oommenlatora are nnnenallj reticent apon 
V. 12, 13, 14, of e. 23, of Denteronomy. I was tinder the impresaion 
that Mahomet had incorporated this camp regulation of MoBea in the 
code for the fuithfnl; and it occnrred to me that posaibl? some light 
might be thrown on causation and hygiene, by comparing the parallel 
ordinances and by procuring the aaaistanae of the comments of the 
theologians and others who might have eiamined the paeaagea. As 
I was too much occupied otherwise to spend muoh time over the 
matter, a learned friend nnderlook to took up whatever might be 
foithcomiDg. The reeult of hia search shows a singular want of 
intereet, or lack ol information, or relualance to enter upon such a 
subject. In the first place it appears that the only allusion to tbis 
bodily act to be found in Sale's translation of the Koran ia in the 
6th chapter, and there it eeea:ts to mo Sale mast have mode some 
error ia rendering the worda into English. The ordinance ia of no 
importance to the present question and is in no way analogous 
to the paddla system ; but surely Uahomel could not have said— 
" If any ol you oometh from the privy." This word mast have been 
taken, I auppose, as the nearest approach to the meaning in the text. 

Most commentators, I learn, pass over the passages in Deuteronomy 
without any remark ; but Patrick aays on the words "Dover that which 
Cometh " &a. — " This is stiil practised by the Caribbeana. and Bus- 
" btquins observes that the Turlis use the same cleanlineas in their 
" camps, making a hole with a piece of iron, wherein they bury their 
" eicrements." 

Dr. Hoaaey remarks on v. 13, 13 : — " The sanatory regulation (or 
" war [?] here made was the caetom of the Turkish army ao late aa 
"the Siiteenth Century." [No authority quoted.] It would seem 
then that Mahomet— uolorlnn at sly for hia lollowers— (ailed to copy 
the great original in this particnlar. 

The question as to the women and children in the campa ol the 
leraelites, I aaaume, was settled in a aomewhat similar way (o that 
in Canvas Town and Melbourne. Their excreta were probably 
removed at night ; but unlike thoas of the women and children o( 
this place they were probably conveyed to a place set apart and dag 
into the eaith — the same principle being followed out, though in a 
diffurent fashion, tor the aame reason. The law of Moses would 
bate been tulile if the women and children were not inclcided in 
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oonia not well use the paidle. The? eTidantly est kpart a plsoe 
uritbin the nails of tbe cit; and bad a compUle eicremBnt-retnaral 
lyatera ; an ma; be gathered from the reference to the "daag-gate" 
When tbej rebuilt tbe nails of Jecusalom. 1 think Moses may there- 
lore be fairly conaiderod the earliest, greatest, and moat sncoeBsM of 
Esnitary reFormers. He Bboald have the first place in the Temple of 
Hfgeia. He had bis reward in seeing bis people tbe fineM, 
etroDgeet. aad moat warbke of all nations. No wouder tbe pest- 
liddan raoea who opposed these wboleeonria-liTing warriors went 
down before tbem. Malaria ia the seoret of tbe pbysiqae of many & 

422. Does anybody know anything definite about the Oaribbeus 
«nd their cudtoms T If so, it would be extremely interesting to hear 
whether there ia any actual foundation for the statement that they 
have observed the aaaitary law of Moses, and to learn the resnlt. 
Tbe contrast between the ialanda and the main land of Amerioa, n't 
legarde malaria, should be most martied— if tbe excrement- diapOBal 
Bvstem aaid to be in Tajne there is actually in force. 

' interesting point arising ont of tbe com. 
10 his people. Do the Jews ohaerve the ordinfluoe 
a to these modem times ? Hare those seatCered 
a who have lived in certain citiea of continentBl 
iea, continned the principle of eitruding their 
midat T Have they kept the ijnarter □( the city 
et apart for tbem, or in which tbey bare mostly 
nan gregated, free from uucleannesaf Or have they adopted tbe 
onstoms in this partioalar of the countries in which they ba»a 
■ojoumed? If the former, there should be decided evidenoe of it 
in their oomparstiTe freedom from tbe epidemics of djsentAr;, 
typhoid and cholera, which have ravaged tbe cities from titoe to 
time in which tbey have dwelt. It they have faithfully obeyed the 
law of tbeir great leader, tbey must have reaped tbe benefit of it. in 
Immnnity from those pestilences from which the people in the other 
quarters of tbe cities have sufiered. There would and must have 
been a pronounced difference in the mortality between Jews and 
Cbiiitians in Russia and Poland, for instance, supposing the Hebrew 
did not allow uncleanness in his own locality. If be has fallen into 
'tbe ways of the Hosaianand the Pole and committed the offence of 
earlace defilement, aa tbey have done, be has of coarse safferad 
equally with tbem in all their plagues and he has paid the penalty 
'forhia disobedience. Yet I should eipect otheiwiae. Tbe matter ii 
worth inveatigation ; for it might bring out some very Doriona 
results, as regards the fiecal origin of disease and the queatiDli aa to 
malaria being native or foreign to a soil, Tbe bills of mortality of 
'Eamhnrg during an epidemical year or two mieht prove eitceme^ 
'interesting and instructive, or the statistics of any large oity in 
which Jews dwell : alwaya eupposing Ihey have adhered to the 
'MoBBio law, if not in its integrity, at least in its priccipto. Is it not 
_B tact, by the wsy, that tbe Jews in the Ghetto at Boms have eaoaped 
■the ravages of cholera when it has come upon that city ? 1 have 
'heftid the thing spoken uf and wondered at. seeing the appatsntly 
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deplOTfttila hygienid conditioo of that dennelf crowded and closely 
bailt quarter. II tbie orb tbe case, I draw two infereDCEs. Tba 
first 15 tliiit the Jewa ohe; the Mosaic law : The eecaod that to their 
ohedienoe, the; oved their preaeivatioti. [Coiollarf . Fceaal matter 
is the sole meaiiB by nbiob obolera spreads.] 

424. But DOIT to oome baak to modern camps — to tent-life, lika 
that of the gold digger, ox diamood seeker. Tbe law o[ Moses ooold 
apply admirably to a "ruab." Notbing could be better fitted for m 
temporary occupanoy of gromid for mining purposes. It would lolfll 
every oocditiOQ required to ward off dysentery and other oamp dis- 
easea for a time ; — natil tbe diggings were proved in fact. Bat 
though the Mosaic law would, in reality, be the most sensible and 
salutary hygienic provision diggers oould adopt for ati emergeooy 
ancb as a rush, it is about the very last thing tbey would be likely to 
listen, or conlorm, to, It must take many years to educate people 
into the beliel (hat their excreta are rank poison when left on tha 
ground. The common mind cannot of course take in such a propo- 
sition all at once. Therefore anything like an efficient excrement- 
disposal system at new diggings is out ol the question for tLis gene- 
ration. I do not see any practical and practicable plan by which 
aioknesB and death are to be prevented at a rush. By and b^e, per- 
haps, when the men who are recognised as leaders of their fellowB 
become thoroughly alive to the fact that a rnsb means certain deatti 
to a proporlloa of those present — and tbey tbemselvea poaaibly ma; I 
be among the number of the poisoned victims — it is not nnlikelj' I 
that rude but effective eipedjents may bo evolved from some fertile J 
brain, by which the present deadly habit may be shorn of moat of Its I 
danger. Soma rough laws will then probably be enacted among tha I 
miners thtmaelves for tbeir own protection. Tbe main difficulty will I 
ha the ridiculona aspect of tbe question. This of course will be an I 
obatacle to the prevention of whulesale poisoning for Bome time to j 
oome. However, grim death stalking in amongst a family, and a I 
startling incident or two among their immediate friends or lelatives, J 
will gradually chauge this feeling. Men will not long be disposed tlf 1 
make light of the subject, when it is brought home to them tragically I 
in this way, Bo that it is not improbable that ten years hence, even, I 
there may be a disposition to treat the matter more seriously. Th* I 
coarse, the brutal, the turbulent, and the oriminal, who are always I 
part and parcel of these new diggings, will not be restrained by anjr 1 
considerations es to poisoning others ; and 1 cannot suggest ai^ 1 
means by which those who may unhappily be assosiated with then 1 
classes can control them. There must always he a certain amooni I 
of danger attending these rapid collections of men in the bnali* 1 
Conventional rules and sanitary laws will not reach them. They ture- ■ 
beyond the palo. 

435, But there is a vast ataotiDt of local dysentery and typhoid, or 
" colonial " fever in the more settled districts ol this oolony of Vie- 
toria, which le clearly preventible. and which a very little trouhls on 
the part of those cbieSy interested would prevent. At least I 
Speak confidently as regards dysentery, and with scarcely lass oonfi- 
denoe as regards typhoid. A want of knowledge ol a definite kind ia 



the od\j tbioR wbioli hfts hitherto led to the osonireiioe of thtta 
separate, indepen dent, ftnd oircaiaKiribBd atticka of eymotio diseue. 
Tlie; have aol beun v-ide-sprsad, >B thej bave been dependent 
upon purely local oaniea ; bnt in the aggregate they have mouated 
to a large morlBlit; in tbe last fev years. On Ihe old establiBhed 
divgings. tbe miners, having no fear oF tbe oonseqa? nces and, in fact, 
tilting no thought in a mattar which the; have always believed to ba 
perfectly barmleaB. have been aoanatomed to leave their excreta in 
de-terted ebafts and claimB, or on the BUrfaae in secluded placei. 
These depaaitions of fixcal matter have no donbt oauaed the death 
of many of tho^e who have been warking or living in tbs viainily of 
UiB old ciaimB. As tbe men who bave aaotributed in thig way to 
their own and neighbonrs' dysentery or typhoid feser, or possibly 
diphtheria, have not done so wantonly, bat anconBCioasly, it only 
requires that tbey should be enlightened as to the danger of the 
praotiae and the evil will very shortly be euppressed. Whea they 
tmderdtand that what they have hitherto looked on as an innocuous 
babit, may carry dc'ith with it all round, they will sood disoontinna 
it. Some of the thiek-headed will oontinue to disbelieve in the 
danger, long after everybody else Is eouvinced, bat publio opinion 
will be too strong for tliem to defy it to any serious eiteat. 

436. There is a double danger to the miner in surfsce-pollatloD, 
and in the deposition of eiareta in old workings. I^ot only is the 
air poisoned, but the drinking water may be tainted with the genni 
of tbe flax, or the fever, or both. Where tbe digger procures his 
potable water from the low ground at the foot of gullies that have 
been worked, and in wbinh exereta have been left, there is always a 
possibility of (oical matter finding its way down to the water-boles. 
Bat storm-waters are more likely still to convey fluid eioreraenl, and 
any inngi that may be connected with it, into liia water-supply. The 
remedy for all tbis is now, or soon will be. obviouH and simple. Tbe 
managers of all large companies, whether of quartz-mining or deep 
alluvia}, will find means to keep tbeii claims sweet and free from 
deadly taint ; wbile the individual miners will learn to protect them- 
selves aud their families in their own huts or cottages. As the only 
thing required is to oaver the excreta with loose earth, so that noee 
of it shall ba exposed, or drain into drinking water, or be waahed 
into it by sbowers, there is no great mysteryor difficulty in the matter. 

427. The miners are not tbe only people who suffer from their 
excreta. The farmer, tbe small settler, the shepherd, tbe hat- 
keeper, and, in short, all the denizens of the interior of the colony, 
occasionally full victima to ignorance of the value and important 
of the Mosaic law. Soiall endemic outbreaks of dysentery and 
typboid are heard of in every direction at farms, market -gardens, 
and out-slalion huts, and on the townships. This comes ot im- 
porting the bush rale as to eiore me nt- disposal among dwelUngt. 
Dysenlery and typhoid, together, tell of sai face -polint ion. Typhoid, 
or colonial, fever, by itself, is generally tbe result of a sodden ooodi- 
tiou of the soil, for which the privy system is mostly res pansibla. 
The'ordinary privy of the country is a hole dug in the ground, ovet 
which a seat is placed. Nothing is done, or could well be done, to 



resttain the semi-fiaid muterial fcom oozing ont into the snTTonnding 
soili So long UB ttiis ia kept from the atmospheria air it dees no- 
harm ; bat vhen the fiEuBil matter finds its way to an exposed au- 
faoe, the typhoid germ is extremely likely to be developed. But 
besidee thie Bonrce of typhoid paiBon, there are man; others, ae bu 
been sbann ; especially mannring vith nightsoil and leaving it □□ tbs- 
Enrface antil it becomes moxUdy, The oammoa privy, however, 
does the most misohief — all of which might be aveited by placing' 
any kicd oi water-tight receptacle nnder the seat, removing it befoia 
it overflows, and digging the foscal matters into the soil —in the way 
excrement is now disposed ol in the neighbourhood of Melbonrna.- 
The only care required is to see that the material is buried aoffl^ 
oienlly deep to prevent the aooeaa ol aii, and to preclade its being ' 
waithed out by heavy rain. By thia aimple, but efGcacious, means,. 
I believe that the bulk of the sporadic onees of typhoid that oocur, i 
not only in Ibis oolony, bnt all the adjoining coloniea. would be pre- 
vented. And, moreover, I have a very strong auapioion, amonnting 
almost to a conviation, that diphtheria would be rooted out by tha 
selfsame means. I have said that I am tinable to conjeotuce the- I 
conditions nnder nhicb the diphtheria germ Is formed. Yet after 
looking into (he history of tha diaease, and after attentively con- 
sidering its phenomena in those parts of the world into which it bar 
followed Bnropeans, I can come to no other eooolusion than tbat it 
ia in some way conneDled with excrement dieposal. Sarface-polln- 
tioQ docE not appear to be concerned. It strikes me that the privy 
system has more to do nlth it ; and I suspect the germ to be ft 
fongus developed on the excrement of privies, or on the ttooal over- 
flow of, or drainage from, privies, under special conditiona. Certain, 
it is the city of Melbourne haa been much freer from tbis malady 
the last three or tonr years, since the nigbt-soil removal plan hai 
been adopted. A diphtheria mildew on excrement is my view of thi 
oausatiun of the diaease ; but it is a view without the solid foundatioD 
there is for the other hypotheses. If they be demonstrated to ba- 
right, the chances na to the diphtheria mildew are greatly iocreaaed. 
In auy caae, whether the reform in privy arrangement roots out 
diphtheria or not, it ia no trifling matter to get rid of typhoid fever. 
And that every colonist whose residence stands well apart from ths 
resideucea of otheis, may protect himself and his family, to a very 
great extent from dysentery and typhoid by the means anggested, 
will, I believe, beloie many years, be proved to demonalration. 

428. The deinfection of cities and towne as regards dyEeutcy has 
been sufQciently indicalcd throughout theae pages. Simple decenej" j 
and Burfnce cleanliuEss, such aa obtain in all Anglo-Saxon countries, '' 
are flufficient for this one object. Yet, having a regard to other 1 
lymotics, this must be comhined with a more complete system or" I 
some kind. All the targe towns of England are just now on the point 'I 
of altering the old privy and midden aystema, which have been*^ 
BoQTOes of typhoid and fields tor cholera. Whether the costly expeit J 
ments some of (bem are about to enter npon will, oi will cot, lead to* 
unseen and undreamt of daogera, seema to me to be very uncei 
And Qutil the germs of symotic diseases are discovered and their 



Embetrata made mnnifoBt, totae ol tlie proposed plans of " defecation " 
[or deinteclioQ of tceeal tnnttei'] slrite me a,B being extremdy 
hsElrdous. Tbst the; are all empirioal is perfectl; evident. It iH 
not so evident Uiat they ore all safe. It is problem atioal, I tbmk, 
whether the aTerage Britisb (itrmar oan be Bafely entrusted with Iha 
disposal, on a Urge Boale, of & mateKsl capable of caaaiDBthedaatlioI 
scores, or bondreds, of people, if any mistake shaald occui in the 
mode innbich it is dealt nith, or sbould any nn^ipected change take 
place ia the weather. Eien if tbe precise dangers to be avoided 
were all known— i( the English nnderstooa the practical way o( 
ntilieing excreta without incmring risk, which it would seem the 
Japanese have somehow come to understand— some supervisiQu 
woald still be called for to see that those wbo may be supplied with 
liqaii foscal manure in the futaie, do not ran into tboae dangers. A 
very slight difference in the system of applying excrement to the 
soil, makes an enormous diffeieuce in the result, as may be seea by 
couttaeting the Japaueae with the Chinese systems. It may yet 
be discovered that the climate of England is far more malarions in 
particniar spots than had theretofore been suspected. 

129. The allnsioo to tbe Chinese reminds me that it has lately 
been mooted to introduce coolie labour into England from CLina. 
If anything comes of this, and large numbers of these people 
abould be collected at any one spot, I predict that epidemic dyseatei^ 
will reappear in England in spite ol its hygienic condition, noleM 
some wstchEuluesa be shown by the Health Officer of tbe district. 

430. There is one matter in connection with deinteatioo to wliioll 
1 hare not yet alluded, but which demands a few words. I refer to 
a modern plan of exorement-di^poaal—lhe earth-closet system. I 
have no large amonotof knowledge upon the subject. TbeoretioaUy 
the eartb'CloseC is perfect. It is the Mosaic law made essy. HbW 
far it is applicable for general use is another matter. I obserre that 
great discns^^ion has taken place as to the merits and demerita of 
tbe invention. It is not roy intention to enter into it. I can qnite 
conceive that the earth-closet may be a great convenience or a 
decided nuisance in a balldiug, according to tbe way in which, and 
to tbe numbers by whom, it ia used. It may be kept sweet Emil 
wholesome, or it may be made a dangerous means of inducing disHM 
and death. Xhe ultimate disposal of the excreta from earth- cloaetii 
is D point worth consideration. If these are thrown in a heap 
without regard being had to exposure of the foical matter, or wtthont 
care being taken to prevent its snbseqaent exposure from rain, or to 
obTiate tbe drainage of fcscalised Botd from tbe mass, danger may 
come of it. But if the excreta from enrth.dosets are dug into soil, 
with the simple piecantions before alluded to, they may be considered 
Bifely deinfeoted. The main principle to be borae in mind— the great 
object of all deinfective measures— the end and aim tbroughoat — is, 
according to my view, to prevent the formation ol muulda and 
mildews on tbe excrement. AnyUiing, therefore, wbioh sbaQ 
eSeoiually Irnstrate the production of fungi, I consider eEBoieiit 
deinfection. Mothing thot doea not answerthis purpose, appears to 
me to be sound, or eflectiTe, hygiene. But the hypotbesie of deia- 
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(eotion lisngs upon the fate of the other bjpotliesiB of oavaation. I 
maj be all vfrong ; la nhich. case a fresb depEirtara muet be taJcen. 
For whateypi: tlie oauaatioD may depead upon, BoieaUEo hyBiena 
demanda a toll knowledge on the subject. 

431. It accara to ma bera Uiat I ahoiild dUclaim tha use, in Lha , 
ordinejy Bullae, of [he teems *> disictectanl" and " deodonaer" aae{ i 
" aQtiaeptio," in speaking of the properties of earth. I haTO ei^- 
plojeil these words here and there In their coDTenliocal nieamD|{} 
bat it will probably have been noderatood troia the natare of mj 
viena that I do not coaaider the earth autiseptio, deodoiisiiig, or di^ . 
infeotiag. ia an absolute, or ohemiaal, sense. To prevent husdoVi 
ceptioD, however, I maj' as well state plainly tbnt I do not attribi^ J 
to soil, earth, monlJ, or any portion ot the world's oruat, any spso^^ 1 
oharaoleristics by which it aetB as an antiseptie. I look on it Of a I 
highly valuable means ol deinfeoting all organic matter, because oj( 1 
its aniversality and the readiness with which it oan be turned t^ I 
aooount. But it appears to me that the prinoipal, il not tbe only, ' 
title the earth has to be called an antiseptic, ia that it eiolndes tha 
eitemal air from organio matter. Its chief virtue, I enspeat, iv, 
a pncely mechanical one. I cannot learn that it cautaina anything 
by which it neulrali^ea a aeptio poiaon in organio matter, when i^ 
eeptic poison is prauent in it. Cheroista have not dem one dated, tc^ ' 
my toowledge, that any oombinatiaas, or cbanees, take place in oi- ' 
ganic matter under earth, that wonld not equally take place nndei;< 
pore Band, or diamond dust, or even sawdust. The principle ot ex-, 
dading atmospheric air being obeecved, I opine that any finely, 
divided material would be almost, if not quite, as effective an anti- 
aeptio aa earth. Oertainl; it would be aa effective a deodoriser. 
These hygienic terms indeed are somewhat loose and inexact, and 44 ] 
not convey any definite meaning; or, if they da, the meaning doei 
not convey the fact. When I have uaed them, it will be nnderstood 
that I have nsed them provisionallj and under protest. 

432. Out of this qnestion of the anliseptic propertiea of earth, 
crops a very large and important one in hygiene : viz.— What ia the 
taw which governs tbe destruction, or tbe redaction ta inertneaa, oi 
the def(BcatioD, or the deinfection, ot fiscal matter in soil? How 
long, for instance, will it take for a single evacQition, under given 
conditions, to become innocuous ? And how long would it take an 
acre of the eicrement-aodden soil ot Liverpool to gf^t clear of its fcecal 
matter, aappoiing no further additions to be made ? Or how long 
would it be before India would be perfectly tree from all danger con- 
nected with tosoal matter, supposing the preaent raoea were turned 
out of the country ti>-morrow ? Will sail right Itself— or rather will 
tcecal matter in soil, it nndieturbed, undergo changes by which it 
ceases to be fcecal matter? If ao, what it tbe law, or what ara 
the laws, which regulate the prooesses of disintegration ot tmcal 

The subject is a complei one and there are few data. As I hold, 
however, that ftooa! matter ia effective in the production ot malaria 
only when it baa a free surface exposed to the air ; that the pollu- 
tioa ot wafer ia caused by germs from free sortaces, and is depen- 



Dr. LiehteDtileiii does not lelsr to aiaknesB or mortality aiaoDg tlis 
officers, AB ha piobabl; would have dane il it had been marked. 
The presmnptian U that tbeii tents vers to windward aod that the 
men were restiicted to oDe qauter of the suid; plain. The cavalry 
■nd volouteeis, who suffered less th&n the other regimeutB, neca no 
doabt also posted more advaQlageouEly, otherwise the; naold haya 
beeu affeoted proportiosally with the Qermaoa and the Hattentots, 
their sdvsntsge in ph;ei<MJ oouditian, and SDperiority in other 
things, DotwitbBtacdiog. 

All thinga cousiderad. I take thia Datch osaa to be the most com- 
plete inferenUal prool of the aauBation of dysentery by fcso^ matter 
that ooti well be imaginad. Beading il by the rejected light of sjl 
othaT instances of the oncaireDCe of the disease in other parts of the 
world, after eihauBtlng carefully evsry other alleged element of 
causation, I do not see how any other mode of infection could hava 
been the efficient one in this inBtance. The propoeition that fiscal 
matter was the oanas ol this endemic outbreak at the Capa, appears 
to me to be tmaBaailable. 1 contend that no factor, or factors, 
that have ever been suggested as the oauae of dyeenlery, will bsai 
investigation here ; and that foeeal matter ia the only a^eut which 
nill be foiuid to supply ever; desideratam demanded by close reaaon- 
ing. There may be some flaw, somewhere, in the indoction, bat 
as I cannot detect it, I must leave the propoBition to undergo the 
crnoial test of the future. One proposition I feel quite assured the 
[atnrs cannot distnrb ; namely, that whether it be finally conceded 
that surface fo^oal matter was the efficient cause of this ontbreak of 
dyeentciy, or not, no other caose heretofore assigned can possibly be 
accepted as the efficient causa. Nothing can shake this proposition. 
I hold it tohe absolutely proven. So that if eioremont was not the 
efficient cause, the efficient came has never yet been thoaght al; 
and— tnbufii raid — the etiologist, or epidemiologist, moat begin 

iSi. Before quitting this moat interesting record of oamp disesaes, 
I must invite attention to some further highly important comdn- 
siong reBpecblng the affection affiliated with the dyBentery. Wbkt 
was il t What could it have been bet typhoid — ^tjphoid impw- 
lectly described, perhaps, but still olearly ponrtrayed as regards 
leading cbaracterialias 7 Typhus is out of the qnestion. Tba first 
point to be singled ant is the oaneation of this typhoid fever. And 
where can the euquirer look but to eicrementr Water is out 
ofl. The water-supply from the mountain cannot be impngned. 
The mediom of infection, therefore, was air, and air only. And 
what but excrement can have infected the air efficiently in 1Mb in- 
stance f There waB clearly no indigenous malaria — that eitrenMly 
proljlemstieal, though convenient, property in alluvial soil. Tfaers 
was not even a taint, or a suspicion, of miasm. All the stock 
rcBHOns for typhoid, in fact, ore absent here but the one. And to 
that one it ia driven home with a degree of probability amounting 
very nearly to certainty, the eerm only ia wanted to complete Um 
indnetive proof. And ft ^pht^ mUdei* on exerement seems ta be 
inevitable. 



43G. AsBamiog the germ fiom eicrement, tLe conditions as to the" 
developmeGt of these germa ol the feTf F an j theQuirscoira a little" 
light from the Dnteh camp. TaMng into aonsidaratlon the peciod«' 
of incabation in the tvo diBBBBes. it will be patent that tha forma- 
tion of the tjphoid germs took preoedenoe □( the evalutiaD of the ' 
djsentery germs. The daily evaanationa of the foroe by the end of ' 
the month vonld, ol cocrse, have exhibited (osaat matter ia different' 
etagGB of change, forresponding to the time of depoaition. It Geemtf ' 
to be a sound oonciuaian, therefore, that the trphoid germs come 
first in order before the flnx genns. And this earlier gravtb, oi 
greater facility in germinating under similar conditions, may serra 
to explain many of the phenomena in connection with the appear- 
ance of the two diaesBes. Thus it may he oonaeived quits poasihle 
that, after the typhoid germs have been generated and their sporuleB 
and other parts sent into tha air, aome local or seasonal conditions 
may intervene to arreat the fonuation of the dysentery germs. Thai 
the fever is not accompanied by the Qui. Again the conditions 
which may admit of typhoid vegetation, may preclude dyaentery 
vagelation from the first. The typhaid mildew certaioly eaema to be 
the more readily engendered and the hardier and more rohnat and 
more tenacious plant— or one capable of living under conditions 
where the other would perish, or of starting into life where the other 
coQld not be created. Tbia may be concerned in the pheuomeuft 
obaerved in connection with altitude. But there are too manf'* 
pointa of interest in this direction, and I must press straight on ; 
merely panaing to observe that the paucity ol dysentery germs, aa^ 1 
compared with lever germs, at Dutoitspan and Bultfontein on the - 
Diamond Fields, may have bean dependent on this nnknown law of'' 
avolation, 

436. The horrible tale of our diaastete before Sebaatopol has been 
told so oltstt, and in atich graphic laugoage, that I need not linger 
long over this painful illuatration of tha eSeola of a want of know- 
ledge of the causation of camp diaeasea. It will be sufficient for me 
here to bring out snob facts as point to the ohiel agent of infection. 
The &rBt question that arises is — was there a sufficiency of fiscal 
pollution to accQnnt for the aml^ng loss of life by zymotic disease 
in the besieging forces ? Upon this point I think there should ha no 
great difSenlty in lorming a coDclitalon. Narratives for the general I 
reader refer to the feonleooe and the filth of the camp, an4 medioal 'f^ 
BUthorities speak of the organic matters in a state of decompositioli 
in all directione. In an acooont of the " Diarrhcea in the Crimea," ^ 
by Dr. Muir. mention is made ol a pecoJior affection ol the ho«^ 
in which the evacuations were paasad suddenly;— so Chat "Thfc _ 
"encampment ol each regiment was each morning thickly dotted^ 
■' with evidences of these nnseaeoDable calls ol nature." ^m 

But independently of all written acoonnts of the state ol tha *! 
camp, I have made enquiries of some of those who were preaenl u *p 
to the degree of fceeal pollution, and I learn that the camp wia* 
abominably filthy. In the saps and parallels, cBpecially, it appean ' 
that when the troops required to defecate, [and, as most of those 
living in snoh an atmosphere were certain to have more or less 
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diufhcea, Ibis want wbb treqaent] the; retired to su angle, or comer, 
of the WDrka, and pasBad theii evacuatioDS on tbe Burlaoa. Tblt 
result wBs that the aeonmtilationa soon baoame moat oTscpoweringly 
oflauaiTe. The stenob all throngh tbe eapa and paratlQla wbb nan' 
Hating and well nigh nnbearAble. In tbe warm moiat weather, 
partioularl;, tbe aiakeninf; ffflnvia that rose from these open seweis 
were perneptible everywhere. And not only were tbe armieg eipossd. 
to the malaria from these aourcee, bnt when the rains cams, the 
aent-diapoaal ajatem in Togae throughout the encampmanta, 

EOTed quite ineffident to preTent lignid fceaal matter from permeat- 
f the aoil in all directions. In fact the groond was eoddea with 
oiorement ronnd abont tbe tents from one end of the camp to the 
(^ber. This is the pictnre as it has been presented to me. It ma; 
be oierdrawD, bat jadging from lesnltE I can qnite credit it. 

There are no aalient points in connection with tbe oansatioil of 
djeentery at Sebastopol — nothing that specially illaatrates tbe origin 
of tbe dlaeaae. There was jost the oommon and inevitabU result 
ol a siege, witbont anything to distiognisb it frata s siege in Uarl- 
boroQgh'ajtime aa regards the onlooma in disease — except the acci- 
dental advent of cholera — and perhaps tbe larger mortality. I have 
leferred to tbia instance of canip pollution, in order to point the 
remttiks I shall have to offer on tbe deinfoction requiaite to preTenl 
Bimilar diaasters to those at Bebaatopol. For it will be evident to 
those who bave followed me ao far, that I am clearly ol opinion tbat 
every life lost in tbe Crimea by zymotic diseaae, might hare been 
laved by s, timely koonledge of the tme priociples of disinfection. 

437. When Omer Paaha inarched from Soukhnm Ealeh with the 
intention ol relieving Ears, it will be remembered tbat he advanced 
to a certain point, where bia further advance was stayed by a bwoUsb 
liver. The raios had commenced, the floods bad oome down, and the 
torrent was impassable. A retreat was ordered, and the army fall 
haok on Hedout Kaleh, the nearest point on the Black Sea. The 
route taken by the retreating force was, for the first five or aix days, 
tbe same by which it had advanced. It returned over the eatna 
groond. Dr. Dougan Bird, of Melbourne, who was on the British 
Hedical Staff, and attached to ilie Ottoman Army aa Surgeon in 
Charge during tbe Trans- Caucasian Campaign, baa given me the 
following inti^resting particulars of tbe camp diseases diuing the 
expedition : — 

Five weeks were occupied on the advanoe route ; and during the 
whole of that time the neather was perfect. No ruin fell until the 
last three days of the advance. The sanitary condition of the foroe 
was excellent — not one case of illness baving occurred. When the 
Ottoman Army waa alopped by the fiooded river and Omer Pasha 
ri solved on falling back, the rain; season had set in and the country 
became diiBcnlt to travel thTOOgb. No sooner did tbe force aet out 
on Uie return route, than dysentory and low fevers broke out with 
siugular virulence. Tbe army, which had been hitherto perfectly 
free from all zymotic disease, was suddenly attacked with the flux and 
the usual camp ejections in all their forms. It is unDecesHorr for 
~~ 'd refer to the great mortality tbst occurred in this ill-starred ex- 
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^edition, or ta sllnde to the starvation and aisarry that BBsisted in 
tha voj-h of death. Tbe interest now all concentres in the one point 
o( oaasation. How was il that this umj, nhich had escaped djsea- 
tei; so long and so far, should have been seized upon hj the flnx 
immadiateiy on turning backT There sboald be no great diffioulty 
in apprehending the canse. Clearl; the depoaitions of ffscal matter 
whicli had been left on the advance ronta, had arrived at the stale 
to infect Ihe air with abundance of dy aenter; and typhoid germa ; 
and when the troope marohed back by tbeic former road, the; entered 
into a region made malartons by tbemselTss. Ths rains of oourBB 
hod favonred the development of the germs ; and there were all the 
oonditiona for an epidemia. The water-shed too had probably pol- 
luted the water supply, and the army no danbt was lai^ely iofeeted 
in that na;. 8a that slowly toiling back at the rate of about eight 
mileE a day, exposed day and night to an atmosphere laden with 
emanations from fmcal matter, and ODndemned to drink water poi- 
soned with excrement mildews, (converted into aquatic vegstatioo) 
it is no great nonder that tha force was more or less infected through- 
oat. Can any other efficient caaae of dysentery and typhoid be sub- 
stitated for ftecal matter in this case 7 

438. In one sense the most remarkable exploit, without exception, 
npoQ record, was tha inclusion into Africa by Sir Robert Napier. 
There ia no instance of a force advancing and retorning by the Bane 
route without camp fever and dyssntery to a large extent ; that is of 
course when the operations have extended over a few weeks. From 
a mililary point of new, there is perhaps no parallel caee ; bat there 
are numerous historical acoounta of marches and counter- marches of 
an army ovtr the same ground ; and, which amounts in effect to 
the same thing, of the retreat of one army and the advance of the 
hostile army in its footsteps ; most of which oases may be oonaiderad 
as parallel cases to tha African Expedition, from the die ease-causation 
point of view. The retnrn of Omer Fasha's army is a case in point. 
In none of these instances will it be looud that bodies of men passing 
over ground which had been occupied shortly before by other bodies 
of men, or by themselves, have escaped the ravages of the flux, or 
the fever, or both. Until the Afrioan case this bad been a constant 
The degree of maligcancy and the extent or spread of the infection, 
had been a variable result, governed by tha local and seasonal and 
other conditions. But more Or leas zymotic disease bad been a 
constant. The disembarkation of the troops, therefore, at Annealoy 
Bay, without loss from diseases contracted in the country through 
which they had passed, demonstrates (he fact that dysentery and 
fever are not a necessary consequence of an army retracing its routes. 
As 1 bave already had some observations on this unique instance of 
success, I wil! only remark here that the sanitary meaenres 
adopted in this expedition reflect the very highest credit upon 
wliomBoever wera concerned, either in Iheir concoplion, or in their 
practical working. They show lo demonstration what may be effected 
in the way of the prevention of camp diseases; while they point 
most significantly to the actual causation ol camp diseases. Had 
" knowledge, or the same hygienic principles, been bronght 
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to bur upon the oanp before Sebaitopal. sdcIi a loss ot Ufe »s 
oooaireil would have been Bimpl; ad imposaibilif;. 

439. Maisbal Saie baa a Tei; pregnant obsenratioa toachlng 
Bunp diseases — bo cimoOBl; TOluaSla, indeed, that I most quote it, 

" I caonot omit taking notice here of a castom eatablishfld 
■■ amongst the Bomaua, b; means of wbioh they prevented the 
•' diseases which aimies are sabject to Irom change of climatea, sad 
" to whiah also a part of that amazing aaccess which attended them 
" ooght to be atlribated. The German anmes lost above a third 
" upon their arrival in Italj and Hongarj. — In tbe jear a,». 1738 wo 
'• aotered the Camp at Belgrade ivitb 55.000 men. It stands upon 
" an eminence ; the air is wholesome ; the water good, and we had 
"plenty of all Decessariea; nevertheless, on the day of battle, 
" which was the 18th of Angost, we conld muster only 22,000 under 

■' arms ; tha rest being dead or incapable of acting I conld produce 

"maofinetascei of this Mud which have happeDed Bmongst othar 
■'nations, and can only be attributed to the change of climates i bttt 
■< the use of vinegar was the grand secret by which the Bomans 
" preservod their armies ; for as soon as that was wanting amongst 
"them they became aa much subject todiBeasea aa we are atpreaeol ; 
" ■ * * in regard to the manner of using it the Bomans distribnted 
" it by order amongst the men, everyone receiving a qnaalily to 
" serve him for several days, and ponring a lew drops of it into the 
"water whioh he drank," • ■ - 

The first point to be considered here is the site of (he camp at 
Selgrade. There doea not seem any sufficient reason for assuming 
that malaria was present in the Sret instance. Wholesome air upon 
an eminence, according to the Marshal'n description, does not look 
like a miasmatic or unhealthy site. The water was good too, and 
the oamp waa in eicellent plight — as regards all necessaries. And 
yet 33,000 out of 50,000 were dead or sick on the day of battle. 
Marshal Ssxe does not mention the length of time the nrmj waa 
encamped on the eminence, and I have not time to look the matter 
Dp 1 nor does ho say anything aa to the nature of the maladies whidi 
eansed such havoc. It may, however, be assumed that they were the 
ordinary camp diseases — dysentery, typhoid, and typhus, with ague 
perhaps added. Scurvy also may have been, and most likely was, 
present to swell the mortalit;-~eTen although it is stated there was 
" plenty of all necessaries." Cholera was absent of course. If it 
had been there, it is a question whether the battle could have been 
fought at all. 

What waa the efficient cause oi the disensea which more than half 
destroyed this ansy t The one assigned by the Marshal, viz, change 
of climate, may be dismissed. There was no demoralisation of the 
force from defeat, or from other extrinsic sources. There may have 
been scurvy ; but acurvy does not necessarily engender camp dis- 
eases. Men die of acurvy without contracting dysentery, typlioid, 
or typhus. The nater is said to have been good ; and aa it probably 
came from the river Save, or perbapa the Danube, it was not likely 
to have been polluted. The only cause left, likely to have been con- 
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oeiued. is the sits. SettinB aside Marsbal Saxe'a opinion, which 
aeema almaet sufficient to preclade the Tieir of s malaria indiganoas 
to ths Boil, the Bite of the Camp at Belgrods is still there. If the 
oamp diseases, tberefoie, nhioh oocutred upon that eainence, were 
oansed b; an; Dstncal prodaota aiiaing out of (he aoil, it ia clear the 
same natural products will be loond emanating from tbe soil to the 
present time — uDlese the site has bean oultivBted, or drained ; or 
nulBBB some ooayulsion has changed the phjsical aspect of the conn- 
tr;. If neither one thing nor the other has happened, it follows 
that the site should be as deadly nov as It was in 1718. The ciij 
itaelf was, and probably, ia as j^oUuted as Servians could make it ; but 
the gueation is aa to the Bite of the Camp at Belgrade. I have so 
personai knowledge of the topography, but I gather from varioos 
sonroes that the eniirons of Belgrade are not remarkable at all events 
(or insalubrity — as they infallibly would be,if they caused disease in a 
like proportioD to that in the Austrian army under Frince Eugene. 
In file there con be oo reasonable ground iat asgaming tbe site of 
ths Camp at Belgrade to have been naturally imhealtby, or that the 
disGBsea engendered there were a consequence of tbe locality. It 
may SAtely he oonaladed, I think, that a aimilar mortality would have 
attended tbe Austriana, had their camp been pitched on any spot in 
Christendom — or oat of it. For I engage to aay that, tried by tbe 
test of the camp diseases of the period, there is not one wholesama 
acre of ground in Europe or elaewhece. 

I oannot see any otber effioieut CBuse for tbe diaeaee in this in- 
stance than tbe excrement disposal system. The Damp was tha 
ooonterpart of a " rash" on a new gold-fieid, or the analogue of an 
Indian village ; the only difEerence probably being, that the poUn- 
lion was greater over a given aj'ea and was nearer to the camp, and 
therefore tbe effect was intensified at Belgrade. The nee of vinegar 
Ai a propbylaotio by the ^mana will be oonaidered presently. 
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tU. It nesdnot bedilntedupon bow important it nill be forarmuv 
to deinfect ibeix eioreta daily on tbe line of marob. Military men 
vilt see thenrgenc; ol tha need forthie, vhen onoe the j comprehend 

the rBBnltaot iDSltention toil. Fornot to man" " 

that the cbiuuies of nor ma; compel tbem to [ 
groDnd, it in cuntrary to tbe apiiit of European n: 
hoTToiB of warfare, bj any mineoeaBary injury to Iho peaeefal, or 
noD-comliataat, people of a eountry. Wheia eimumBtanoea will 
admit ol dae hjgieaio precautions, it will be an indelible diagraoe for 
an army marehing tbrongh a country to sow tbe aeeda of peameiias 
broadaoat. The reward of proper attention to eurfaue cleanliueBH 
was reaped by tbe army which Sir Bobert Napier led into tbe intoiiar 
of Africa. For on anybody euppoEe that If the foree had retoniBd 
by a route wbiob had been left in a polluted state, tbe eipedition 
would have been bo eminently aucaessful? II Sir Itoberl Napier'e 
army bad doubled back, as Omer Faaha's did, upon a line laigelf 
contaminated by ilB own excreta, there must have been a very diSer- 
ent resnit. TMa eipedition into Africa and bac^ marks an era in. 
the hygiene of war. For though Sir Bobert Napier mentions in one 
of Mb despatobes, that illness was hfe, and that between 200 Mid 
300 men were down on the lick list, yet tbe well-known triSing mor- 
tality of the force throughout tbe eipedition, shone that the maladies 
of tbe troops mast have been trivial ; probably chest affections from 
the eipoeure, or diarrhoea, the antecedent to infeottoua diaordera. 

412. With regard to siege operationB, I will take that of Sebasto- 
pol to convey my views of deinfection. Tha picture of our loaaea 
there, from a nescience of disease causation, baa been so indelibly 
filed by tbe photograpbio light thrown upon it b; " The Times' Oor- 
raapondent," tbat no middle-aged Engliihatan reqnires to bo reminded 
of details. I lee now that tbe real secret of oui diaastera has never 
been bit. It was not aaepected at tbe time, and if a gleam of en^ 
picion baa dawned upon tbe world eincs, it has not bean followed up 
and laid bare. I have no hesitation in eipresaing my conviction that 
the BBcrifioe of life in tba Crimea by disease, depended solely open s 
faulty eicremeut-disposal system ; and that it might have been en- 
tirely prevented by bygienio contrivances and a properl; directed plan 
of removal of fcecal matter. I recollect how we were horri&ed fay 
the Bccounta. brought ont to tbia oonntiy by each sncceeding xa.ail 
during tbe siege, of tbe vile commissariat airangements which de- 
barred our force from procuring proper or sufficient nouriahment, 
and decently warm clothing in the winter. I recollect how onr 
yonngei blood need to boil at tbe mess-tables of the Goveinment 
Campa on the Qold Fields, when the conBequances ol tbe bmtal 
neglect, or blundering etnpidity, of tbeae army vampires in the Com- 
misaaiiat, were pointed out in the press. The thing was too plain to 
be doubted for a moment. £ad food, and not enough of it, and 
Boanly clothing, led to innntritian, scurvy, debility, eihsuEtioii, 
diarrbcea, dysentery, low fever, It was too evident that there was an 
unbroken cbainlrom raw coffee andti^tmeat to the flux and typhoid. 
For (he thonsands that fell without a wooud, the coramuuiuiat vaa 
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'luld reaponsilile : and men gioand tbeir teetli and wialied Lord 
EUglftn ware Piolon. 

Tha madioal world ioTeighed londl; agumt tha oooaignment of 
._ento the tomb, made ior them b; the Bbamefal omiasionB ol tlia 
imrTejorg ol the neceBaariea of life. Yet when the blame uomee to 
•be readjosled hiBtorioall;, I Buapeot there will he some shifting from 
one doai to another. For granting that acurbtitio tendeneiea were 
jdiown in the British foioe, owing to imperfect BiruigementB, it is 
that one English soldier in the whole aimy died from 
Doold ha.ve died from scbtt}', as a neaessai; eonseqneiiae 
.el the* oommiaaarist anrangementa. It is no doubt true that Boniried 
L are poweileaa to tesiat the attaaks of specific zpuotic diaeaae, 

. eaccnmb rapidly. But that ia uiathei matter. It doea not fol- 

iJow that they would have died in the Crimea from aem'vy — in faot, I 
believe death, would have been rare from that cause, BTett il it had 
bappsned in oce instants. Scurvy is certain death, of oomse, when 
the total deprivatioD of vegetable raatter is prolonged beyond a cer- 
'tain point. Bat it takes some time to reach that point ; and I doubt 
j«itieme1y whether it would have been reached in the Crimea. But 
4oi ihe intervention of the zymotia diaeages, then, the troops would 
fioi have died. And who ia reaponeible for the development of these 
idiaeases within the camp ? Who may be legitimately supposed to 
had the aauitary measures under control ? Not the Commis- 

i asaucedly. That weU-abused — and perhap? deservedly nell- 

•hnsed— department must clearly be reliered from the stigma of the 
-^seuie carnage in the Crimea. It ia idle io say that men died more 
iBsrtain];, being scorbutio, or were attacked in larger proportions by 
U^enteiy, lever, and cholera. Thia may be true, but it does not 
uteot tha proposition as to the production of the zymotio diaea-ee. 
Except far them, the men would not have died at all ; and from them 
thouaandfl of men would have died, although they had not suffered 
Irom the least taint of scurvy. It does not require the presence of 
-MUrvy to make camp epidemics largely fatal. If thia be so, let not 
Ifiie evident palpable sins of those whose omisdona led to scurvy in 
•the Crimea, be confounded and burdened with the unseen and un- 
•mepeated sine of omission of thoae, whose want of exact knowledge 
'~d to the causation and propagation of diurhcea, dysentery, typhoid, 
phns, and cholera. 

443, II every particle of fceoal matter Toided in the Crimea had 
„. jen carefully collected, sealed heimetioally, and shipped to England, 
tthe country would have been the gainer by some thousands of lives 
■Ud millions of money. What, however, was essential, was the 
dKiuplste deinfeetion of excreta on the spot. Hhis might have been 
iiwoamplished, either by complete periodical removal to a distance by 
^. BjBtem of receptacles admitting of being emptied into caris apeoially 
provided for the poipose, or by the trench plan of disposal. The 
~ lat difficulty conneot^d with the latter, no doubt, would have been 
^_j rains. Fractioally it woald have been almost impossible to have 
mvented fluid, holding fiecal matter in auapension, from esoaping 
bom the broken ground. And even solid fcbcal matter itselt might 
lutve been washed out, or exposed, by storm waters. One of the 




448. If lUTal architectnrs has reached ita hig^hest point in the 
conBtmetion of theie o!ottc*l parts of a ship, the eril muat be bame ; 
but I apprehend that ingennity ia equal to fashianing less deadly 
contrivancea. And when the causation of zymotio diseases slutU 
ba more oleorlj understood, the imperatire neceasity of inventing 
some other mode of excrement-dispoBal for ships of wax wiU be 
admitted and acted on. The question is a much lai^er one thftn 
maf seem on a BQperfidal glance. A collection of fiBoal matter, 
though a alight one, might lead to the most anfortunate results on 
board a ehip. An endemic attack of dysenterj, or dlarrhcea ereni 
supposing it to be limited to two or three men, may be the meana 
of causing fearfal mortality, aa I have no doubt it has, frequently, 
among a ship's ere". A ship having her full complement of men, 
with 500 or 1000 troops on board in addition, is in a periloua positioil 
in any weather. Tbe ammoniacaJ etench of the highly uitrageiiised 
air below at night, is deeciibed aa being something horrible, ia the 
roomiest and cleanliest of ships. All that is required — as I conceive 
— to breed apeatalence of tjpbua, or an epidemic of dysentery, among 
men bo placed, ia the introduction of dry fcecal matter. And what 
so likely to ensure such a result aa dysentery P getting aside 
scurvy, which is hardly to be thought of in these days in a British. 
ship of wr, dysentery, or diarrbaea, is the most probable meaoe by 
which the one thing only wanting to induce typhus, is left between 
decka. Cholera also is another oatcome of the faulty system of 
the "head" in ships. It is notorious that the officers of men-of- 
war have always escaped the attacks of cholera which have 
ravf^ed the crews. And what does this exemption point to P It 
cannot be attributed to physical condition, or difierenca in food. 
For, not to take the point that the healthiest of men are liable to 
contract cholera, the food of the common sailor in the Navy ia 
Quite as fitted for the wants of the syatem as the food of th» 
officer ; and the physical condition of the Litter is in no my 
superior to that of the former. So that, aa tbe two classes stand 
on an equal footing aa regards receptivity of the poison, the on^ 
asBumptioa is that the one class is not erposed to iufeclioti, l^ 
having to inhale cholera germs. There can be no difference in the 
water-supply. Where then can the explanation of the phenomenon 
bo looked for, but in the eierement-dispoaal system ? And how 
about malaria from decomposition of organic matter in allnvial 
soil in connection with the development of zymotic disease on 
board ships? 

It appears to me that dysentery, typhoid, typhus, cholera, re- 
mittent, yellow fever, and plagne, may all be engendered, or find 
a snbatratum for their germs, in conseqnence of the " head" 

rem. There may possibly be depositiona of fcecal matter in the 
ns, or boats, at times, during rough weather, or adheeions of 
the material to the outride of the ship occasionally; yet these 
accidents must, or should, be of rare occurrence. When they oooor 
in warm latitudes, they must be almost certain to end in diarrhcBa, 
or dysentery. The principle of the deinfection of all ships is 89 
solt-evident that it reqoirea no further remark. 
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DISINFECTION IN RELATION TO DTSENTEET. 
449. Ab regu-dfi AjBenterj, diainfoction ia a very Himple matter. 



^^H smnotac diseaseB U) prevent from spieading ; and I ventuia to aa; 

^^H tbis, although the authorities are ranged against me. In eivU. 

^^B £fe in on epidemic of dysentery iu any country, the first thing a 

^^P 'Wise manwiU da ia to get anujif he can. Those who lemaia have 

I 1 one grand resource t« atop the pla^e — and only one. They miut 

sweep every particle of excrement out of the locality, and the 

disease will disappear. If the; do not choose to do this, and to 

keep their town or city free from pollution ever after, there is no 

more to be said. 

460. Disinfection of the aick chamber in private houses, is nu- 
import&nt where dne cleanliness ia observed. The only material 

Eoint is to prevent any of the discharges from drying on the 
edding, or elsewhere. The disposal of the excreta is of more im- 
portance — although they are not nearly of so dangerons a natnre 
as is supposed. If thrown into a water-tight privy, for instance, 
I believe they would thus be safelj disposed of. If, however, they 
come into contact with exposed fcecal matter afterwards, the germs 
may be propagated ; and should they find tieir way into drinldng 
water, the pollution of the water will continue so lon^ as Uiere is 
a supply of organic matter for the germs. All things considered, 
it is safer, therefore, to dig the excreta of dysentery patients into 
Boil with more than ordinary precaution. Among the pool and 
crowded quarters of infected towns, of course the same principles 
apply, bat the nations and people who generate epidemic dysentery, 
are not very likely to use the necessary means to prevent its pro- 
pagation. It they will not deinfect, they will not disinfect. As I 
have already referred to hospitals, I will merely offer one or two 
more remarks on military disinfection. 

^1. Dysentery ia camps requires to be most carefully disin- 
fected, both within and without the hospital ; and this not only to 
prevent the finx from spreading, bat also to avoid the chance of 
Btarting typhus. In a letter to the Lancet, I observe Professor 
Maclean quotes Sir John Fringle on this point. He, it appears, 
" insists strongly on the destmction by fire of straw that boa been 
" used in camps where this disease (dysentery) prevails." And a 
most necessary preeautioo too. Nothing is more likely to produce 
dysentery dust than old straw ; or to conceal particles of dry ex- 
crement for the mould of Ijphns to form upon. With every care, 
however, dysentery and the camp fevers must always be reckoned 
tipon as among the chancea of war. There are certain phases that 
will present themselves in every campaign, in which these diseasea 
moat inevitably be engendered. The victors aud the vanquished 
irill each be exposed to infection. The only thing to be done there- 
fore is to lessen the evil as much bb possible, by combining dein- 
iMting measures with disinfection. 

£46. I will now refer to the sabject of the use of vinegar by the 
Bomans, spoken of by M^T ^hai Saxe [439]. Oibboa alladea to the 



I power the Bomana hod of acclimatiBiDg themBelTes in any 

Oountry, but be does Dot give any eiplaua.tioD of their mode^ 

td eS'ectiDg it, except incidentally by discipline. The fiiist 

qnestion that arises is — were the Bomana able to majnttiiii 

' tnemselrea in bodily health in their camps P And secondly 

I — if BO, vas it owisf; to tha nae oF vinegar? I must leave 

' llie qiieBtion m to the fact of the Bomana having acquired the art 

I of living healthily in camps, to those bavin^ learned leisure. If 

, It be shown they iifld the art claimed for them hj Marshal Soie, it 

is quite dear the use of vinegar was not the whole secret, tboagh 

I am not prepared to say that vinegar is not a valuable remedy in 

I Bome camp diseases. In the first place the Roman soldiery did not 

I get vinegar, as aach, served oat to tiem, as it woald seem. They 

get an inferior wine called Fosca, mode from lees after the first 

mnst hod been poured off. This Posca was a thin, sour, wine ; bnt 

it was not vinegar, necessarily, when eorved out to the troops, 

thoi;gh it probably changed into it before very long. If it be triiQ 

that the Komans suffered us other nations when their supply of 

tiiis liquid ran short, it is a vety extraordinary fact : but I tlunk it 

r requires searching investigation before it can be accepted. On the 

[ vnole I am more disposed to think that it was chiefly valuable as an 

L wati-scorbntic ; that the Boman eenentls insisted on surface- 

I cleanliness in their camps ; and that this latter was the main 

I Beoret of their aalnbrity.* 

I 463. Tet there would seem to be some peculiar property in 
L Tinegar — some prophylactic, or antiseptic, quality, which has not 
I been thoroughly worked oat. I am not so sure but this domestic 
I liygiene for the sick chamber has some value. Everybody flies to 
I it instinctively; and, I suspect, with reason. It acts, probably, if 
I it acta at all, as a disinfectant, rather than as a deinf ectant ; and 
Lit may he considered both as an internal, and as an external, agent. 
LTaken internally, vinegar certainly seeuiB to posBeaa the property 
L ti neutralising, or rendering innocuous, some vegetable poisons, in 
E a, very decided manner. I cannot give a better illustration of this 
I than the fact mentioned by Livingstone in his Missionary Travels 
■ In South Africa. In Chap, vi., p. 113, will be found an acconnt of 
I Uie plant " ngotuanfi " wiiich contains an active poison. 
L" Vinegar," says Livingstone, ■' has the peculiar property of len- 
l-« dering this poison perfectly inert, whether in or out of the body. 
I " When mixed with vinegar the poison may be drunk with safety, 
I " while, if only tasted by itself, it causes a burning sensation in 
« the throat, &o." Given to a French gentleman who had taken 
KX infusion as tea, "the cure was instantaneous and CDmp1et«." 
I 'What is the explanation of this phenomenon P Has vinegar the 
Bjwwer, when admitted into the blood, of dissolving or breaking 
wnp, vegetable cells F — or does it decompose, or form new combino- 
E Htmn with, unstable alkaloids P Is it possible that vinegar acta on 

;hap. Ii.. ot tho I>edine and Fall, Gibbon hM:— "The Romuu 
cUin9.te9, and by iheii eicoUent digeipllni mni in ■ greit meamie 



the ' 

mildews ? 

Ah a, diainfectant externally to the aystera, vinegar can only be 
efficient by its Tspour — nnlesa when applied to the eurface of the 
body, ae ia sometimea done by nnrses. Has vinegar the property 
of combining with, and decompoeing, diaease germs, floating in 
tbe air? If BO, it might be a, valuable adjunct to the disinfection 
of military hospitals in time of war. 

There are many other details in connection with this branch of 
hygiene to whioh I intended to refer ; but I feel I have already 
■wasted sufEcient time in this tentative easay, if tbe oonosption ol 
dtildew causation should prove abortive. 



■ EPIDEMIC D1AEKH<EA. 

454. A few words npon this, the well hnown precursor of all 
epidemics. Cholera, typhoid fever, and dysentery, are especially 
mhered in by a prevailing larity of the bowels of the community ; 
and even those who do not take the specific infection, are perhaps 
affected more or leas before, and during the continuance of. an 
epidemic, by some irregularity of the intestinal functions. It is 
commonly said that this indicates a raalariona ooadition of the 
atmosphere, or an epidemical stat« of the air, or some other vagoe 
and undefined thing. From my point of view the phenomenon is 
perfectly explicable ; and there is no occasion to have reooujae to 
ingemona explanations in which nothing is explained. 

455, The local and seasonal conditions being lai^ely favorable 
to the growth of mildews generally, and mildews on excrement, 
!n particular, the more virulent mildews are preceded by com- 
mon, rapidly- forming, light, feathery, comparatively innocuous, 
mildewe, whioh are ever ready to form upon, or to spread over, a 
fcBcal substratum ; from which they acquire irritating, or poison- 
ous propertiei, sufflclent to derange the system, when inhaled, so 
as to induce laxity of the bowels, but not as a rule to set up 
serious mischief. These light and leas important mildews, ^ve 
place to the sporules of advancing cholera ; and the eiotic mildew 
seizes on tbe substratum previously occupied by the indigenous 
diarrhiBal mildews. This is oue hypothesis. Another ia that 
during tbe first sts^s of the growth of a largo crop of mildews, 
filmy portions of the vegetation are det&cbed from the partially 
formed, or unripe, cryptogams, and are borne into the air. These 
minute particles ate given off before tbe vegetation has acquired 
its distinctive, or characteristic, properties, — before the plants 
have developed themselves and produced sporules in fact — and, 
although endowed with some slight degree of virulence, fall far 
short of tbe intensity of the matured virus. They are the cecavt- 
eourisT) of tbe coming iutectiTe germs — the aerial n 
the ripe cholera poisoii. 
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456. It eeemB probable tbat the two kiiidB of germs condace to- 
Bvell tbe amount of diarrbcea antecedent to the actual outbreak 
of cholera. It the common mildewB of the conntry, only, should 
bappen to be concerned in the epidemic looseneae, a midden 
change in the weather ma; cut off tbe disease by diapersisg, or 
nipping, the Teretation. And even aftar cholera gernia have just 
detuared thems^Tca, by tbe piesenoe of the disease in a community, 
the affection has been known to disappear rapidly from a high 
wind, and from other meteorological conditions -, — tbe inference 
being that the mildews have been disturbed, and their power of 
reproduction at the spot destroyed. This, of itself, disposes of 
local alluTial decomposition. 

457. It would seem from the comparative mortality of infanta, 
children and adults, that the younger tbe age, the more deadly 
tbe effect of malarias containing portions of cryptogams. Epi- 
demic diaxrhceos which do not derange the organism of the adult 
to any serious eitent, prore extremely fatal to infants. Sometimes 
tbe diacrbtsaa of the latter run on to a dysenteric form, even 
when there is no true dysentery in tbe locality. That is to say 
the slimy diacbarges of the infant, may contain blood and shreds, 
or alonghs, of mucous membrane, without there being any reason 
to suppose that the specific dysentery genu has found an entrance 
into the system. In these cases it looks as though meohanioal 
conditions are involved. 

468. Ab Mr. Badclifte has pointed out : — "The prevalence of ent«- 
" ric fever is chiefly determined by the same local conditions which 
" foster diarrbcea, namely, the pollution of tbe soil in the vicinity 
" of houses, of the air used within houses, and of tbe water U8«l 
" for drinking purposes, with eicrementitious matter." There can 
be no reasonable doubt as to the soundness of this proposition. The- 
mode in which tbe air is infected by excrement may be resolved into 
gaseous emanations, particles of excrement substance in some parti- 
cular state of change, or some form of mildew. There can be no 
doubt that gases will induce diarrhcea — but not the kind of diorrhcsa 
now treated of [an epidemic purging.] It is qpite conceivable 
tb&t constant eipofiure to gaseous emanations may end in dior- 
thcsa, without any infective substance being taken in with the 
gases — especially among infants and children. A malaria of this 
kind is, indeed, not only conceivable, but has been maintained by 
many to be the efficient cause, not alone of epidemic diarrbiEB, but 
of other speciflo disease. For my part I am not disposed to accept 
it even aa an efficient cause of the particular form of diorrhma 
now under consideration. 

The question as to the infection of air by minute particles of 
fcecal matter as a cause of epidemic diarrbcea, I think may be dis- 
posed of without much diiGculty. Tbe only asaumabla way in 
which excrement itself oould permeate the atmosphere, eo as to get 
into tbe breathing apparatus, is by subdivision. The dust of foscal 
matter must be assumed, and the launching of this dost into th« 
r — perhaps upon the "ra/is" of Professor Tyndall. But tba^ 
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P^rould inTolve the Bnpposition oF eitremely drj weather — n condi- 

I tiou antagoniatic to epideiaiCB oi cholera, tf phoid, and dfsentaiy. 

I I therefoie suspect tiiSit general epidemic diarrhrea, Qas well as 
[' some local prevalent diarrhceiiB among children posaibl;,] depend 
I on mildews, or moulds, upoa CKcrement. At the same timo tha 

probability of the eitension of these mildews over other organic 
matter, must not be oveiloaked. 

Although I cannot dwelt upon this liu'ge and important subject, 

I tjie mOdew hypothesis enables one to apprehend the tearful mor- 

I talit; among children in eiCFement-sodden localities — more espe- 

I ciallyin localities where surface-pollution is extensive. For it may 

[ readily be anderatood that low vegetable orgoniama of the aimpleat 

E jOrms, may occnr under conditions that exclude a more highly 

■ Wganised vegetation ; and may be alraoat invariably present when 

KVnah cryptogamtc plants as the cholera, typhoid, dysentery, and 

Vofher, fungi, cannot be created, owing to the absence of some one 

Wxa more of the required conditions. And these simple vegetable 

K'acganiams may set np disease in children, thongh they may pass 

■through the ayetem of the adult, without inducing functional 

Serangement. 

457. The diarrhcea of India is a terrible thing for Europeans to 

E encounter. Once set up, there is very little hope of shaking it off, 

b by leaving the oountry. Change of air ia tried in India 

in Tain, as might be expected ; for what is it but a, removal 

one fcecolised spot to another? Even the " hills " are con- 

minated, and sufferers from the eihauHtiug diarrhceos of tha 

' aa, go up there to change their particular forms of the disease, 

what is known as the "Simla trots," And not only is India 

liearsed with malarious diarrhceas, but every tropical and snb- 

I tropical country, in a direct ratio to the degree of its eiorement- 

K]^Dllutian. In any one of them you may live healthily enough, if 

1 jon can only steer clear of the people ; but it you have to be 

> wnong them, you are fortunate if you get off with diarrhcea. The 

, infantile diarrb<Ba ot such places as Liverpool, is merely the 

European representative of the diacrbosaa of not countries. The 

' excrement-sodden lanes and alleys engender only a mild inert 

Buldew, merely capable of dastroyiog a tew thousands of infants 

yearly, throughout oil England ; but a, larger field and a, hotter 

•on produce more potent germs on an immense ecale. 

45)). While upon this subject, I may allude to another European 

prototype of on Indian disease — Summer Diarrhoea, or Spoiudic, 

or Billons, or English, Cholera. What is thia but the result of an 

excrement mildew^a mildew developed under peculiar climatic 

conditions, analogous to those of the exotic cholera mildew P It is 

clearly a dosely allied species; though, fortunately, less dangerous 

I and more ephemeral. Yet this EngUah mildew is virulent enough 

I tokill on occasion; and the mode of death is, sometimes, so precisely 

I ^milm- to that caused by the Indian fungus, that the highest author- 

I Itiea declare there is no perceptible essential difference in the 

|3iuuufestation& Is it a legitijn»te euppoeitioa that the Asiatic 
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djiolera mildew prodaces its etfecba, chiefly by reason of its cdn- 
fi^aration; and that the EtngUsh cholera mildew is fashioned after 
the same plan ? If the exotic cryptogam acts mechanically, by~ 
oansing obstmctlon to the circulation in the liver and kidneys, by 
entanglement of some parts of its structure in the small blood- 
▼essels ; it may be conceived that the Englisb fungus will produce 
a like series of results, approaching more or less to similarity, or 
identify, according as the plant is more or less highly developed, 
cnr approximates more or less to the physical pecmiarities of tiie 
tropi^ mildew. 

459. There is a lar^e variety of specific epidemic diarrboBas in 
the world, many of which may be traced to errors in the excrement- 
^sposal system, and most of them dependent for their extent, 
npHon the same local and seasonal conditions that precede other 
epidemics. Heat uidr moisture are the general preludes and ac- 
companiments, though there is a curious exception to the rule in 
Africa. Livingstone mentions that, in the Bak!wain country, tke 
epidemical seasons usuaQy come before the rains. " Sometimes it 
is genJBral ophthalmia, resembling closely the Egyptian. In 
i^iother year it is a kind of diarrhosa, which notlmig will cure 
xmtil there is a fall of rain, and anything acts as a charm after 
that.'' If this diaerhoBa depends upon a fungus, it should be a 
dry mould like that of typhus, (?) or one analogous to the Sclero' 
Uvm developed on cow-dung [92 j. 

The deiniection and disinfection for typhoid fever, is manifestly 
that for the epidemic diiarrhoeas caused by excrement; that is, 
tjimpbsing it be eventually determined that they both depend oh 
mudewBl 



CONCLUSION. 



Theo; __ 
b tliat dyaentery is caused by enrface excrement. Upon t1 
point I feel assured. I consider that to liare been proveii — not ia 
■II tlie logical forms, perhaps, but ;et proveD. Wliatever comee of 
the more speciUative viewe, I maintajn that the causation of 
'^sentei? has been ahoivn to be inseparably connected with fo»cel 
i^tter ; and fcecal matter placed under the conditions laid down, 
'or some of them. For I do not presume to think I hare worked 
out all the conditions under which djsentery ia engendered by 
flicrement ; nor do I venture to afBrra that the details of the pro- 
poBitions adrnnced are all absolutely correct : but T yet submit 
uuit the great essential conditions ace giveni and that the theoiy 
dI causation is substantially sound as a whole. Having ciamined 
I ^e question from every point of view that offered, and having re- 
mrded its smallest presenting surface during several months, I can 
wee no other concluEion than that poUution of the exterior of tha 
sartli, by eiorement, must infallibly be the cause of dysentery. If 
'tiiia be disproved, I shall admit to fi defeotive induction with the 
, greater readiness and satisfaction, if the true explanation of the 
jDrigin of tlie disease come with the disproof. At present, since 
everything I have written hangs upon this one theory, T may be 
allowed to assert my belief that it is not to be controverted. 

The mildew hypotheses that have been built up on the strength 

of the efficiency of exposed excrement, and of the aonndness of the 

germ theory of diaeaae, I reiterate, I do not consider to be based 

^n so sure a foundation, as tha theory of the causation of dysentery. 

And yet the; appear to me to have such an amount of probability> 

I %iat I regard them almost as a certainty. All that is required 

I \o convert them into inferential proofs, is the discovery of one 

P TSgetable parasite on excrement, capable of cansing any one of the 

I specific diseases named. If dysent^7, for instance, were shown to 

r JtB caused by a mildew on superficial aerated f(Bcal matter, I do cot 

■M any possible escape from the deduction, that all the otbcE 

diseases in the daas come from vegetable germs, developed on the 

Bame substratum under other, dissimilar, or varying, conditions. 

The analogies are so close, as scarcely to admit of the intrusion of 

a doubt. The one hypothetical mildew demonstrated, abstract 

' zeoBoning leads directly to the other hypothetical mildews; and, 

indeed, their actual demonstration, in every case, need not be 

[ iraited for, in order to convince us of the fact of their agency in the 

< jptodoction of their several specific diseases. The only thinss 

I ^pendent on the absolute proof of their existence, will be the 



det«riDiiiB.tion c^ the periods and tha oonditioiiB of tb<at crolatioii, 
growth, luid disBeminiLtioa ; together with the knowledg-a of their 
pbfcic&l characters and toiicBLl qusJitiea, and of the modes br 
which they cause their effects ia the organisni. These things wilt 
be material and vastly important tor practical porpoaes ; but th^ 
will not bo required to establish and confirm the view of a fceeal 
cryptogam as the infective agent in same diBeoses. The philo- 
BOpher ma; argue on this baais, as asauredl^r as though the mioro- 
Boopist hod found the fungas, and hud formulated all the laws of 
its production. Science, indeed, ma; keep ahead of the miccoscope, 
and need not be dependent on necessarilj' slow sacceeaive observO' 
tions and experiments. One thoroughly suatained proof of a 
mildew growing on the assumed substraitum and cansin^ a specific 
disease, would be a fixed point for safe induction as to allied 
speciflo diseases. With this (ulcrmn and the lever of analogy, the 
philosopher might move the mildew world. 

The reader will, I trust, apprehend the position I have taken. 
If I have gone into the region of hypothetical fungi and brought 
out large deductions from assumed data, at all events it has been 
done openly. I have not hesitated to diatingniah between thittga 
known and things unknown. If I have mode a bold guess, or 
ventured upon a rash surmise, here and there, it has been declared 
and maj be easily checked. The chances are largely against the 
final iLcoeptance of all the crude notions here set down. But I 
have made no pretence to finality. If the premisaea turn out to 
have been iccorrectly assnmed, Uie hypotheeea depending on them 
of course are valueless. I am i^uite prepared, therefore, to witaess 
the destruction of Bome of the views I have conceived and 
broached. I cannot expect that a tissne of pore ossnmption, such 
as I have been compelled to fabricate, should be free from imper- 
fection throughout the piece. If error be interwoven, I shall not 
be BUrpriaed ; but then it will perhaps be remembered in extenuB- 
tion, that I have been workmg in tlie dork, or nearly so. The 
amount of light diffused by mncolagists on the special subject of 
my enquiry, has been only just sufficient to enable me to see the 
shadowy outlines of some things ; so that I have bad to deduce 
the others. In fact, I have had to construct an imaginary depBirt- 
ment in botany, and to create on ideal tribe of fungi, wnere, 
possibly, none exist. There was nothing else for it — unless I gave 
up the mildew hypothesis, which was not to be thought of. It 
will hardly be wondered at, if I shall be shown hereafter to have 
taken a wrong turn or two, in wandering through the supposititiouB 
cryptogamie maze into which I entered without thread- 
It mil be seen, then, that I anticipate the demolition of eome 
portions of the unsubstantial vegetable system I have fronied. I 
have no doubt that parts of it must go. And the argument de- 
pendiug on those parts must go too. I t.Tiinh , however, some of 
the Btroctnre will survive. If only one or two of the larger deduc- 
tions as to fcBcal mildews stand, I shall be quite satisfied with the 
result. If, for instance, it be demonstrated that fungi of any kind. 
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'■^Ooonmng on eicrement, caase Ejmotio diseases, it will be some- 
thiaf; gained. And if, in addition, the problem of tbe pollution of 
■water with poison germs, shall be shown to have been solved, it 
irill reconcile me to the dismemberment of all the other hyputhesea. 
Not, be it undeTBtood, that I think they are all doomed. 

The order in which I have taken typhoid, cholera, &o., indicate 
tbe d^rae of probability tbero is that their causation depends on 
eicreioeat Neit to dysentery, I oonceire the preauniptise evi- 
dence in favour of these diseases being directly due to fmeal matter. 
Is strongest in tbe case of typhoid, and weakest in the case of 
tjphua. The coincidence of typhoid with dysentery epidemics ; 
the recognition on all sides that excrement is a principal factor of 
typhoid; and the invariable detection of this element in the causa- 
tion whenever it is searched for, all lead to the conclusion that this 
substance is largely concerned in the origin of the infective principle 
of typhoid. If to this accomiilated testimony, one may add the 
hypothesis that the infective principle is a vegntable germ, as has 
been so ably maintained by the Germane and others; and that the 
vegetable germs come from the source I suggest; and further that 
the terrestrial mildew is transformed into an aquatic plant, as I 
have conjectured; itseema to me that not only is f cecal matter con- 
nected with typhoid, aa the sole factor, but that the mode of its 
'Connection is clearly made out. The only thing now wanting to 
complete the chain is to connect the microscopical fungus with the 
assumed eubstratum. If that be not done, and done readily, I am 
hugely mistaken. When it is done, I think Sir William Gull will 
have to admit, that there is not ouly "a good working theory," 
' ut a good scientific theory also. If England groans under the 
lalaria which entails typhoid fever, for 250 — aye or for 10 — years, 
^aftcr tbe scientific theory is established, I do not think Englishman 
'deserve the eulogium 8ir William Gull passed oa them in hie 
Lecture. 

The disease I consider tho next most certain to be dependent on 
■ excrement — and eicrement solely— for its origin, is cholera. There 
' lit a shade of difference in the calculation of the probabilities 
3 the origin of these two diseases ; and 1 take it upon me to 
affirm that, if typhoid he traced to excrement in tbe manner 
- described, tbe causation of cholera most also be traced to excre- 
ment — under slightly modified conditions, perhaps, bat still under 
•conditions to maintain either the typhoid mildew, or the oholera 
' '. mildew, as accident may determine. 

Yellow fever is next in order aa regards probabUitj. If dysen- 
tery, typhoid, and cholera, are caused by fcecal parasites — the 
E -obancea of yellow fever being similarly caused come next in the 
' . lequence. They are only less thain in the other cases, because the 
disease has not been mach observed in Europe, and the collection 
r of facts is therefore smaller. Two or three of the observations 
, made, however, as to the mode of the origin, or extension rather, 
[ of the disease, exclude tbe possibility of a general malaria, as weU 
— - — -*"'-ii of similar ol^ervatioua. It has been demonstrated 
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that & ipeeifie InfactiTe agent is iaTolved. Tlie oslf point .vpim 
which the evidpoce has fallen short of that in the fore^foiug caaaa, 
1b the one relating to the aseociatioD of the malady with ex- 
crement. On thid point lesB has been, Baid ; but theie is quite suf- 
ficent known for safe deduction. The alternation of cholera with 
yelJow fever epidemics, poiuto conclusivel; t« nmilarity, it not 
idantitj, of couHation, wiUi eome ahght rariation in the factors. 

The oeit on the list ia remittent fever. If the argnmeuts 
adduced to eBtablish tbe compound origij] of thia dieeaae hold 
water ; and if the febrile part of the malad; be the result ot 
tfphoid poison ; 1 look upon it that a vast proportion of the temit- 
tente of tbe world will be ahown, eventual!;, to depend on human 
eicremeDt. Tbe probabilities that excrement aud remittent stand 
in the relation iH cause and effect, ere oul; less than those of 
^pbcud being cotmected with excrement, because that the direct 
^pendence of fever and ague upon human excreta has either not 
been suspected, or has not been investigated. The varying nature 
of remittent in different latitudes, also suggests tbe probability that, 
in some instanceB, the non-aguiEh eymptoms are not caused by 
typhoid geima, but b; some other germs, though germs developed 
upon the same, or a eimilar description of subBtratum. Thus the 
ittenta met with in eome parts of India, which bear such a 
i resemblance to yellow fever that many observers have 



their causation and by their manifestatioDs. Eiduding th« ague 
principle, which is not a constant by the way in this form of 
malady, this Bast Indian qvmi yellow fever seems to ma to be 
correlated to the veritable American and West Indian black vomit, 
,aa English cholera is to the Asiatic, There ia an affinity in the 
mOdew vegetation in both cases, though the fungi producing the 
sporions fever and the bilious cholera die out rapidly from some 
cause, whilst those of the true yellow fever are peraistent, and 
those of Indian cholera maintain themselves for a season. I con- 
sider the lilceness of certain Indian remittents to yellow fever, an 
additional argument in favour of the former baviug their originin 
(raoal matter. 

So many variouii specific diseases ore grouped under the head of 
remittent fever, when the ague-plant Imppens to co-eiiat in the 
system with them, that it would obviously be useless to attempt tx) 
lay down any nniversal principle that should apply to the causa- 
tion of all. I consider, however, that the probabilities that, at 
least, four-fifths of remittent disorders depend on mildewed ozcre- 
tuent, are very strong indeed. 

Typhus is undoubtedly more obscure, as to it« causation, than 
any of these diseases. I regard the hypothesis I have ventured to 
SDotnit upon the point, as being immeasurably less likely to pcovfr 
the correct solution of this intricate problem, than is the laut 
likely of the other hypotheses to transpire to he a sound eiplona' 
tion of the cause of any of the foregoing maladies. I have givan 
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ftdsal of consideration to the subject ; butwliethar I hava aao- 
. seeded in bringing out the real infective agent of typbae, I leave 
to. those ia a letter position to judge and detemiiie. 

Belapaing Fever I h&ve onl; mentioned incidentallj. Ita caasa^ 
tion is BO clearly allied to that of typhoid, that elaboration is un- 
.neoesaary. It probably depends on a lesa highly organised mildew 
than the typhoid mildew. If the one mildew be a ftecai parasite, 
however, the other ia sure to be. The pectdiarity of the relapse in 
this " hungerpest" is obscure. Perhaps the determination of the 
law of periodicity in ague might serve to elucidate the recurrence 
of the Bymptoma. Eelapsea in typhoid, typhus, cholera, &a., ara 
efBcJently accounted for by the resubmission of the patient to the 
original cause of the disease. He ie placed in a position to inhale, 
01 Hwallow, fresh poiaon germs j and the whole train of mauifesta- 
tions is brought back again. But this view doss not apply to a, 
fever, in which the relapse is a constant, or nearly so. Something 
else must be assumed. AU things considered, I caleulate the pro- 
babilities that relapsing fever depends on fcecal matter, to be 
nearly as great as those aa to typhoid depending on fcecal matter. 

That the present plagues now eiistijig in the East, and occa- 
eionally breaking out in Constantinople and in the different parta 
of the Levant, are purely fiKcal plagues, I have no manner of 
doubt. Nor can I hesitate to believe, that the plagues which 
formerly ravaged Europe, including our own Great Plague, were 
dependent solely upon human eioremeut. The accounts given by 
Da Foe of the Pkgaeof London] by Boccaccio of that of Florence; 
and by Thucydides of that of Athens ; clearly indicate a family 
resemblance in theae pestilences, and that they were of kin to 
those horrible bubonic plagues still maintaining their hold in soma 
parta of India. The variations that have been observed in all of 
them, are no greater than those whioh ore found in typhus and 
typhoid fevers. The plague ot Cairo, the " black death " of Italy 
in Boccaccio's day, and the Maha Murree ot Kajpootana, differ no 
jnore than epidemics of typhoid differ in England — if so much. In 
fact the plague would seem to he an intensified Oriental typhus, 
with, probably, an ocoaaional intermixture of tropical typhoid 
garma. For Thucydides mentions that those who recovered from 
the plague, had ulceration of the bowels and diorrhcea. Yet the 
aymptoms, leaions and results, ally the disease more nearly to 
typhus; and the intrusion of typhoid manifestations ia moat hkely 
accidental. Typhoid would appear tc be merely an accessory after 
the fact. I cannot now elaborate the suhjectj but I would observe, 
that if the history of the former appearance and disappearance of 
plagues in Europe be rightly studied ; and if their dependence on 
hygienic measures, aa has been demonatrated in modern times in 
Malta, Cairo, and the East, be attentively considoredj it will be 
apparent, that they have owed their oausation and propagation 
eiclnaively to human eioremeut. Nor can I see any efficient mode 
by which the infective agent has been, aud is, produced, but by a 
irjptogamic vegetation on a f^ncal substratum. Yet there is a 
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peeoliarity in plflgne epidemiea — a matked dialmction in. connec- 
tion witti their origin and flpreod; to which I will briefl; advert, 
as it appesra to throw Eome light on the causation of tjphus, and 
■applies an additional ar^stent to the hypothesis advanced as to 
ite caueation. From all I can gather, I arrive at the eonclnsion 
that the plague, contracy to aU the other diseases ennmer&ted, 
save typhus only, starts as a dry *pidemie. That is to say it does 
not commence de novo, or spread rapidly, eieept at times when 
there is no rsin and no moiatm-e in the air. Of course its highly 
contagious uatore suffices to propagate the disease, when once it 
has got thorough hold on a population, no matter what the 
hygometric state of the atmosphere may be; but I think it will be 
found that heat, withont moistore, ia a constant precedent ccndi- 
tioo to the commencement, or to the rapid increase, of the bubonic 
plogne. If this observation be home out by others, it is a retMon- 
able inference, supposing the fungoid hypothesis to be tfinsible, 
that the vegetation on the foMsl aubatratum occurs in the form of 
• dry mould or mildew— juEt such a description of vegetation, as I 
have assumed to be the cause of typhus. By this view the plague 
would be, in fact, a sort of open air, or out-of-door, created, typhns. 
Even the Great PlagTie ia no eroeption to this, as the ordinftiy 
climatic conditious of England might lead one to suspect. For the 
disease was brought to London at the end of November, or begin- 
ning of December, 1664; and it maintained a bare existence, on 
contagion alone, for mauy moctha. "But," says De Foe, "those 
" were trifling things to what foUowed immediately after; for now 
" the weather set in hot, and from the first week in Jnne, the 
■' infection spread in a dreadful manner, and the bills rise high." 
However, I muat now Jeave the plague to others, contenting myself 
with claiming its germs, by analogy, as fcecai germs. 

Of the plagusB of boils and the malignant ulcer peslilenoes of 
tropical countnea, I tnow but little. But that little induces me to 
class them in the same category with the other.fcecal disorders. 

The very singular development of elephantiasie, or leprosy, in 
New Brunswick, has led me to the conclusion, somewhat unex- 
pectedly to myself, that this ancieut disease must be added t<i 
the terrible list of penalties man brings on himself. I certainly 
little thought there was any relation t>etween the two things, 
when the subject was first brought under my notice: yet, atrange 
and strained as the notion may appear, and as the craze, perhaps, 
of a man possessed with one idea; I must nevertheless say, I do 
not see any efficient cause for the diaesse that shapes so promisingly 
as the one suggested. 

Then there is dengue, which has been experienced largely, of 
late, in India. Looking at the locality and the nature of the com- 
plaint, suspicion points to a fcecai mildew causatioii.* 

But to leave tjopical diseases and to coma to one which cc 
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ariy. I otinoei VB that the probabilitiea that diphtteria will be 

I connected witli fiscal matter before long, ore very great indeed. 

~ a bound to confess, however, that I can form no reasonftble 

I fiOnjeotare as to the precise conditiona under which the poiaon is 

froduced. The particolitr mode bj which the infective germs are 

^nerated eludes me. The phenomena presented to the student 

, of this disease, are so varied, that the problem of its causatioa ia 

admittedly a very complei one. The history of the affeotion is 

I 3«plete with curions and perpleiing irregularities, connected with 

I ^ueoCion and contagion. In some instances, infection seems to 

I liave been brought about with the most dangerous facility and 

lapidity. In oUiers, the application of the diphtheritic exudation 

i Im mucous surfaces, and even actual inoculation, has not sufficed 

I to infect. At one time prolonged exposure, or seeming eiposure, 

"to conti^ion, haa proved innocuous. At another, the malady ia 

mid tc have been communicated at once, in the purest sense of a 

I ■Mmlagiwn vivum. Again, the poisonous principle has been so 

capriciously distributed that, of two families living in the same 

liouse, the members of one family have all suffered, and the mem- 

lierH of the other have all escaped. Diphtheria has been known to 

leave some houaea suddenly and mysteriDnsly, and to cling to other 

liouses for months, so that those who have left because of the 

I •disease have fallen ill on their return. The erratic way, too, in 

I irhioh diphtheria attaclts those on the hilln above and passes over 

I auxe in the valleys below, or the converse, occasionally singling 

' 4nt the healthiest looking Bit«s For its most fearful outbreaks, has 

I tended to complicate the question of causation. And the pecu- 

I Ijarities of the disease itself, have been another obstacle in the way 

of arriving at its origin. Altogether the difficulties have been 

'iusarmountable. 

But now let us look at diphtheria by the light of a fiscal mildew. 
I anbmit first that the disease is caused by a vegetable germ de- 
lired from a fungus developed on excrement, under conditions 
which I cannot foreshadow, but which I conceive to be connected, 
■in some mannei'. with the eiorement-disposol system of Europeans. 
iP will narrow down this proposition presently.] And secondly, I 
anbmit that the disease will eventually prove to be not only a pre- 
Tentible disease, but preventible by simple means. 

These are bold propositione, and perhaps hazardous. But either 
"1 am wrong from first to last, or I am right now. If the inception 
' "was bad, each step has been more and more vicious. Butadyaen- 
I -tery mildew entails a diphtheria mildew. If the assumption of a 
\ djBontery cryptogam was legitimate, the inference as to a fungoid 
i origin for diphtheria, ie, as I conceive, a. necessity. The one 
I Vranted, the other must follow. 

I As regards the former of the two propositions, it may be ob- 
f "aerved, in the first place, that the lesions ia diphtheria ace closely 
I allied to those in dysentery. Bokitansky shows that tubular 
I ^longhs of mucous membrane are common to both affections ; and 
I IWiemeyer, and others have alluded to this. Professor HoUier has 



disoorerad tlie micrococcoB which he claims to he the vegetaUa 
gv^ta that canseB dysentery. Dr. Letzericb haa found a cmres- 
pondiiig germ for diphtheria ; and although hia ohsecvations haTo- 
not been confirmed, or repeated, bo for as I knov, I accept his 
statements, (or reasons formerly given, and for other additienal 
MMoas. I may say, indeed, that even if Dr. Letzerich ha4 not 
fonnd the germ, I ehoold, nevertheleaa, have the profoundast con- 
viction that one is to be found. I have asaumed that the dyaan^ 
tery germs coma from a mildew oa eiorement under certain speci- 
fied oonditioos. I now assume that the diphtheria gecms coma 
from a mildew on eicrement under certain other conditiona, not 
specified ; and I offer the foUowing reasona. 

(I) There is no other kaoirn eMcieut cause of diphtheria. (2) 
General malarias are excluded. (3) The diaesee is purely local as 
t^arda causation, though propagable by infection, and pechapa 
by contagion. (1) It is essentially an Biuopean disease, though 
met with in tropical and other countriea inhabited by Kuropeans. 
It is not exclusively European in its origin, because it would 
^pear that diphtheria was known amongst the ancient Egyptians. 
Inmitiag the history of the disease, however, to the la^t five ot 
ail centuries, I cannot make out that it has been met with any- 
where outside European infiuence. If we contract the period ot 
observation stilt further, and examine into the diphtheria of this 
nineteenth century, I think it will be difficult to find instances of 
its endemic occurrence among other than European races. And 
moreover whan it has occurred among Europeans, on foreign soil, 
amongst an alien people, it has been confined almost entirely to 
the Europeans. If it has extended to the natives, it must have 
been in a very limited degree. It can have spread to those onl; 
in close relation with the Europeans. Indeed I have not met with 
an; accounts, showing that the disease has fastened on the indi- 
gens of any country in which it hoa been engendered by Europeans. 
It thus stands out in strong relief to other specific poison dieeoBea; 
and I think it may be considered, therefore, an essentially Euro- 
pean disease. (4) If the foregoing observation he weU-fonnded, 
it should follow that the cause ot diphtheria depends on Eoma 
Bpeciat peculiarity, or peculiarities, connected with the modes of 
life of Europeans. (5) This point fiied, we may readily eliminate 
food, clothing, water, crowding, want, nncleanUnees, and geaeral 
^alarios. None of these things can be admitted amongst tbs 
elements of difierentiation between Europeans and tbe rest of the 
■world in the matter of diphtheria. They have in fact been long 
'discarded. (6) When the disease has occurred a long way from 
lEurope— in Auatralia and India for instance— it has occurred de 
novo. This is indisputable. (7) Almost all observers have con- 
onrred upon the point that 'decomposing organic matter is in some 
-.way concerned in the causation; while some have connidered 
rOewage and night-soil to be directly imphcated. In fine the viewa 
,of all writers either gravitate to, or are compatible with tha 
i^^umption of, fiBoal matter as tbe cause of diphtheria. (8) The 



r -dSsease liaa almost entirely disappeared from tho city of Mel- 
I iMmme, and those of its euburbs in which a complete ezccenneiit- 
nmoTal Byatein obtsina, during tha tost three or four yeajs; 
I whilst it atill continues to break out with, terrible resnlts in the 
I -Amntry districts, and in places where locally-gecerated indigenous 
I malaria cannot be enppoaed. (9) Hnman inflaence moat be aa- 
j^med as a neceBsacy element in the causation. It is a coiLstast. 
I And within the last century it would seem to have been specially 
[ vtatrieted to certain forms of civiUsalion. 

[ When I come to put all these things together, I can see no 
J logical way out of the question, but to conclude that diphtheria 
I -ii obsotttely, but certainly, connected in its origin with. humEtn 
V -ttcrement solely. If this deduction be sound, I can conceiveof no 
I «ther efficient way in which the specific poison is conveyed from 

■" urce to the individual, but by a vegotible parasite on ercre- 

And although I am aoable to conjecture the precise condi- 
' tions under which the factors of the poison are set going, I think 
is possible to reduce the conditions, so aa to bring them within 
narrow compass. Thus it is evident that ordinary filth and 
I general surface-pollution of a country, or a locality, cannot be 
I Evolved ; for neither is it a disease of India, China, Sonth 
1 America, or other eicrament contaminated c 
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J accompaniment of new Qold Fields, or of military camps, fit 
I -certainly occurred in the Crimea to a limited extent ; and if flie 
T idea of ex:crement as a cause had been then thought of, it would 
J have been a rare chance for tracing out the particular mode of 
I ^»usation.] Wholesale fceoal pollution, therefore, does not offer 
1 favourable conditions for the generation of the (assumed) fun^ua. 
\ It eeema to me, on a careful retrospect of the q^ueation, that, as the 
I 'disease is associated with dwellings, and not necessarily dirty 
I idwellings, and appears amongst more settled communities, it must 
r be connected with the common privy system. As it is completely 
ft'^sconnected from fmcal accumulations, or depositions, in houses, 
l«nd on the surface of yards and enclosures — for cleanly and wall- 
ndered isolated households have been invaded, where the suppo- 
sition of the intervention of contagion may be excluded — inference 
points plainly to the collection of eroremeat in the privy. I sna- 
nect that the (hypothetical) mildew of diphtheria grows, either on 
aeta«hed portions of the excreta that have lodged ou projections, 
and have not mixed with the mass, or on the fcecal matter which 
has ooaed out into the surrounding- soil — most probably the latter. 
I cannot get any nearer to the solution of the problem ; and so 
I must leave it I may observe that the view acoorda with the 
fact that ohildren are so much more prone to the disease than 
adults. For independently of the greater eflect no doubt pro- 
duced on the organism of children than of adults, by a given 
Amount of poison germs, it must be apparent that childfeu are 
exposed to the noiious infiuences of privies to a far larger extent 
than their parents. Whereas adults place themselves within the 
adhere of the distribution of the poison germs once a day and (or a 
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short peri^, childreQ are cotutantl; plaj^ng about back Tarcla anS. 
are frequeoUj io the privy itself and for a. long whde. They 
are also nearer to the grooni], wbiab may make a aensibla 
diffarence in the quantitiea and qualities of poiacm gemiB 
inhaled. It ia poasible, alao, that if the recorded case of the two 
families resident in the one bouae, in tvhicb all the membera of 
one (amil; were infected and not one in the other family was 
attacked, were inveatiEated, it might transpire that thoug;h the 
two famiiiea lived under the same roof, they had separata privy 
accommodation. Either this, or some other circumatance, pre- 
rent«d the two families from inhaling the same proportion of 
l^eriiiH. For though aomething muat be allowed for comparativa 
recBptivity, I cannot accede to the propoaition that the immonity, 
in such a case, was entirely due to the indiFlduala themaelTeB. 
It aeeniE more reasonable to oaaume a diforeuce in the actual 
amonat of poison. 

The proposition that diphtheria is a, preventible, and an easily 
prevenlible, disease, does not altogether depend upon the sound- 
n^s, or unsoundneaa, of the first proposition aabmitted. That 
proposition may not stand and yet this may. Whatever the cause 
of diphtheria, it is clearly a very circumscribed local cause ; and 
the discovery of the cause will, therefore, assuredly lead to its 
easy removaJ. If the cause be the one I have hazarded, the 
prevention of diphtheria will be as simple a matter aa that Of the 
prevention of dysentery. A complete eiorement-removal system 
and deinf ection of the excreta, on the Mosaic principle, must ei- 
tingnish tJie disease. I observe by the evidence given before the 
Royal Commission on Diphtheria, that the families of the Jews of 
Melbourne have suETered equally with those of the Christians, 
Thia would seem to point to the inference, that the cicreta-disposal 
system of that people, in this city, is either the same as that of 
ijie other citizens, or that their children have been exposed to 
infection from the faulty privy, or other, arrangements ot con- 
tiguous houses. I believe, as I have aaid before, that when the 
Jews, as a people, have obeyed the law of Moses in the spirit, and 
, have not been in immediate contact with other nations, they will 
be found to have remained unscathed, whilst the other races have 
been scourged with zymotic pestilencea. 

It waa my intention to have extracted some of the evidence 
given to the Royal Commission, with a view to illnBtrating the 
view I have taken as to cauEation. I find, however, that I cannot 
do this, effectively, at the fag end of the book. I must content 
myself with saying that the testimony of every witness examined 
by the Commission, is quite reconcileable with the bypothesis; 
whilst that ot very many of them is directly in favour of it. 0ns 
and aU recognise decomposing organic matter as being implicated ; 
and the majority consider fcecal matter to be the principal factor 



whether it would be prudent to risk all the foregoing speaulatiTe 



335 

'thoaffbts aa to canBation. I have had the ever recurring dread 
lest, b; aiming at too mnoh, I EhDuld impair whatever force tliere 
may be in the sounder and more solid portions of the argument. 
I cannot liut see that the harping continually on the one string, 
maj beget a feeling of distrust in the reader. It may have too 
mucb. the air of on attempt to rednce everything to one sbape^ 
to open, or elae to force, every door with the one key. It may 
Beam, in tact, very like riding a hobby to death ; or may even lead 
to the HUBpicion of a mild form of monomania. All this bai 
occurred to roe, and haa caused me to doubt, at times, whether it 
vould not have been wiser to have confined myself to the carrying 
oatof my original design ; which was simply to propound the theory 
as to the cause, and to detail the views as to the prevention, of 
dysentery. I have now and then thought that there would hava 
been a better prospect of establishing that matter, if I had devoted 
myself to it eicluaively ; whereas by involving myself in a series 
of hypotheses connectod with the origin of so many diseases, I may 
have, possibly, prevented the early consideration, and final accept- 
ance, of a theory, which appears to me to be based on a sura 
foundation. 

On the other hand, when I have reflected on the inseparable 
connection between dysentery and other camp diseases, it bog 
occurred to me that it would be impossible, or would argue aheer 
stapidity, to treat of the causation of the fiui, without adverting 
to Uie causation of the fevers. It further seemed almost incum- 
bent on me to offer some reasonable explanation of the mode of 
communioation between the source of the disease and the persons 
infected. This led to the mildew hypothesis i and in working out 
aome of the rather infcrioat* problems connected with these hypo- 
thetical mildews, I soon becamo alive to the fact, that I could not 
possibly be right in HSsumiiiK these fungi as the efficient causes of 
any one of these diseases, unless they would also apply to all the 
other diseases having the same, or a similar, origin. To have left 
them out of consideration, also, would hare been to exclude several 
things that seemed to be valuable in the way of illustration. It 
appeared necessajT', in fine, to take a more comprehensive view of 
thu whole class of affections; and thus I have thought it advisable 
to run the gauntlet, and to take the chance of being set down as a 
visionary, rather than to adhere to the bare theory of the cause of 
dysentery. And whether the mildew hypotheses stand or fall, the 
true exposition of the causaticn of any one of the diseases specially 
treat-ad of, must involve the immediate discovery of the causation 
of the others. They are so closely bound together by the tie of a 
kindred origin, that to know one ia sure to lead to knowing 
them all. 

Though I have not dealt with the causation of theeianthomata, 
influenza, and other specific diseases, I by no means exclude them 
from the views as to mildews. I have not attempted to work out the 
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tr the Bnbjecta, it strikes me that o 
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or two of tliem might readily be connected as 

deire on organic matter, and probably exci 

either of man or ammalH. Scarlet Fever, especiaUj, appeaia to bl 

connected irltb human excrement. Pbytologtats and ComparafiVa 

PhyBiologiBts and PathologiBts mnat take a stride, howe»M( 

before anything tangible can come of further speculatiana aa tT^^ 

In dealing with the bypotheaea of canaation, it tcill have bsel 
obaerved, perhaps, that I have avoided all collateral queetiaue M 
to the apontaneouH production, or the geneEfia,of germa. The aub 
ject baa cropped oat here and there incidentally, but I have f^vOI 
it a wide berth ; not that I am insensible to the interest and idt 
portance attaching to it, but I could not afford to be turned froitt 
my more immediate pttrpose. It is n large anbject of itself, and S* 
would not complicate the other questions by alluding to it. Thit. 
view I have token of genesis, in so far aa it has related to tbettf 
questionH of causation, ia a rimple and practical one. Either t" 
development of the germa which caoae endemic diaeaae ia a apo 
taneoue generation, or the germs of the germs are omnipreaenCi 
One of these two things must be assumed for the occurrence <4 
an endemic outbreak of dysentery, on board ehip for inetaoelii 
Wbichever view may be taken ia immaterial, so far as the eiplaoir^ 
tion of the development of the dysentery mildew is concerned 
There is the fact of the dysentery. If the dyseateij be ehown tt 
be caused by a mildew on excrement, under certain physical condl*' 
ttons, it is eh that ia essential to establish the correctneea of tixifi 
hypothesis of mildew causation. The cause of the mildew itself W 
a thing apart. Therefore I have left it to those who have taaAl' 
Euch questions their special study. 

To conclude. It is aorae consolation to reflect that whether o»^ 
not the discussion of the large subjects in this little volume Ian 
to ouy practical good, at all events it is not likely to end in a)0{ 
geriotiB harm. 



CIanaI^ Husbia, ud Co., i 



fi litilfc CoUini-jtrMt, Mslbonrne. 



^ 



I 



LANE MEDICAL LIBRARY 

STANFORD UNIVERSITY MEDICAL CENTER 
STANFOtlD, CALIFORNIA 9430S 
FOR RENEWAL: PHONE 723-6691 

DATE DUE 







Stanford University Library 

Staaford, California 



In order that others may use this 
book, please return it as soon as possi- 
ble, but not later than the date due. 



